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EXECUTIVE SUMMARY 

ES1.0 Objectives and Scope 

This report presents the results of site investigations, laboratory testing and preliminary 
analyses and: evaluations performed in 2011 in response to requirements in Subtask B3 -
Pond Stability Analysis and Upgrades, Task C / Subtask 5.3.1.3 Supplemental Field 
Investigations and Laboratory Testing, and Subtask 01 - Adit Collapse Area Investigations 
of the Remedial Action Work Plan (Work Plan) accompanying the Unilateral Administrative 
Order for Removal Action, Rico-Argentine Site, Dolores County, Colorado, U.S. EPA Region 
8, Docket No. CERCLA-08-2011-0005 (UAO). The location of the Rico-Argentine Site is 
shown on Figure ES 1.1. 

The primary objectives of these studies were to: 

1. Supplement existing information on the hydrologic, geologic and geotechnical 
conditions at the Site through a program of field exploration and laboratory testing; 

2. Assess the hydrologic, hydraulic and structural adequacy of the existing flood dike 
(as defined below); 

3. Assess the structural adequacy of the existing pond embankments (as defined 
below); 

4. Identify interim measures if/as needed to enhance or stabilize the flood dike and 
pond embankments pending completion of final analyses, design and construction of 
permanent improvements; 

5. Investigate conditions at the collapsed adit area of the St. Louis Tunnel; and 

6. Identify key data gaps to be characterized in detail during winter 2012 and addressed 
by additional field investigations and laboratory testing during spring and summer 
2012. 

This report presents the results of studies performed during 2011. Conclusions and findings 
presented in this report are preliminary and subject to refinement based on additional 
focused investigations and testing to fill key data gaps and on forthcoming analyses as part 
of ongoing design under various Work Plan tasks. 

ES 2.0 Organization and Overview 

This report is organized to address work performed that is responsive to several separate 
but related requirements under the Work Plan as described above. As a result, the report 
has been structured to include the following four largely stand-alone parts: 

Part A - Engineering Geologic and Geotechnical Field Investigations and 
Laboratory Testing 

Part B - Hydrologic and Hydraulic investigations, Analyses and Evaluations 
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Part C -Geotechnical Investigations, Analyses and Evaluations 

Part D - Adit and Portal Investigation Report 

The objectives and content of these four parts of the report are described in this Section ES 
2.0. Key findings and conclusions from these studies are presented in Section ES 3.0. 
Action items resulting from the investigations, analyses and evaluations reported herein are 
identified and described in Section ES 4.0. 

Part A presents the results of field investigations and laboratory testing performed in 2011. 
The field investigations included: engineering geologic mapping; test pit excavation, logging 
and sampling; exploratory drilling, sampling and in situ testing; installation of monitoring 
wells in selected exploratory borings; cone penetrometer testing (CPT); and seismic 
refraction microtremor (ReMi) profiling. 

Geotechnical laboratory tests performed included: moisture content; specific gravity; density; 
gradation; moisture-density relationship (i.e., Proctor testing); consolidation; unconfined 
compressive strength; and consolidated-undrained triaxial shear strength. The results of 
prior geotechnical field investigations and laboratory testing are also presented in Part A. 

Part B presents the results of field investigations, laboratory testing, hydrologic and 
hydraulic analyses, riprap stability and scour analyses, and an assessment of the capacity 
of the flood dike at the Site to withstand a 100-year recurrence interval flood event on the 
Dolores River. For the purposes of this report, the flood dike is the north-south oriented 
riprap-armoured earthen embankment on the east bank of the Dolores River separating the 
St. Louis Ponds system to the east from the river. 

Field investigations included: reconnaissance of the full length of the flood dike to assess 
overall condition and identify sites for more detailed field examination and documentation; 
photographing and videotaping the entire length of the flood dike; surveying field cross-
sections at selected locations; estimation of riprap gradation at selected locations; 
excavation of riprap at test sites to examine riprap thickness, grading 
and the presence and character of riprap bedding; sampling of riprap bedding; and 
identifying any evidence of piping or seepage through the embankments. Geotechnical 
laboratory tests were performed to establish the gradation of apparent riprap bedding. Six 
reaches along the river were established by grouping similar embankment and riprap 
conditions. 

Hydrologic analyses involved estimating the peak discharge of a 100-year recurrence 
interval flow event on the Dolores River in the reach adjacent to the St. Louis Ponds based 
on the 57-year record of measured flows at USGS Gage No. 09165000 located 
approximately one-half river mile downstream of the Site. Estimates of the 10-, 25- and 50-
year recurrence events were also developed as potential bases for evaluation of short-term 
flood risk during construction at the.Site. 

Hydraulic analyses were performed to estimate the depth and velocity of flows throughout 
various identified reaches of the river adjacent to the flood dike as the bases for assessing 
the adequacy of the existing dike freeboard and riprap protection for each reach. Reaches 
where either freeboard or erosion protection were found inadequate were identified as 
critical reaches. Critical reaches were selected for design and construction of interim 
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increases in dike crest elevation and/or erosion protection in spring 2012 pending final 
analyses, design and construction of long-term enhancements if/as needed. 

Part C presents the results of geotechnical field investigations, laboratory testing, and 
preliminary analyses and evaluations specific to the flood dike and pond embankments. For 
the purposes of this report, pond embankments are the east-west oriented earthen 
embankments that together with the flood dike retain fluids and settled solids within the St. 
Louis Ponds. The objective of the preliminary analyses and evaluations performed and 
reported herein was to identify and characterize significant geotechnical deficiencies in the 
flood dike and/or pond embankments, if any, that require interim stabilization pending the 
completion of more detailed and comprehensive analyses, design and construction of long-
term stabilization if/as needed under Task F of the Work Plan. 

Those geotechnical field investigations and laboratory tests from the overall work reported in 
Part A that are directly relevant to the analyses and evaluations of the flood dike and pond 
embankments are referenced and discussed for their direct relevance to the analyses in 
Part C. 

Preliminary analyses performed to date include long-term, steady seepage stability of the 
upstream and downstream slopes and foundations of the flood dike and pond embankments 
and susceptibility of the embankment gradations to internal instability due to seepage flows 
(i.e., internal piping). An evaluation of seismic stability of the flood dike and pond 
embankments and their foundations is underway and will be completed and reported later 
as part of Task F. This approach to the analyses and any associated final rehabilitation 
design and construction that may be indicated to address seismic loading is judged 
appropriate as the consequences of failure of the flood dike or a pond embankment are 
significantly diminished with the removal of solids from Pond 18 accomplished in 2011 and 
will be'further reduced by the remaining removal of solids from Ponds 15, 14, 12 and 11 
through 2013. Furthermore, the risk of a design earthquake event occurring at the site 
during the remaining relatively short period of exposure pending completion of Task F is 
judged sufficiently remote as to safely defer improvements that may be indicated (if any) to 
address seismic loading. 

Part D presents the results of field and laboratory investigations performed to date at the St. 
Louis Tunnel (adit) portal and collapse area. The objective of these investigations was to 
characterize the geologic and geotechnical conditions of the existing collapse area, and to 
the extent feasible, identify and characterize the location where intact bedrock is 
encountered in the tunnel as a target for design and construction of hydraulic controls of the. 
tunnel discharge and conveyance of the flows to treatment (assuming treatment at the 
ponds system is ultimately selected as an appropriate action under Task F). 

The field investigations at the portal and collapse area included: engineering geologic 
mapping of the collapse area and adjacent hillside (as part of overall site engineering 
geologic mapping documented in Part A); detailed survey of exposed and accessible 
remnant tunnel supports as a basis for verifying the bearing and grade of the tunnel; 
sampling of colluvium in the collapse area for subsequent geotechnical testing; drilling of 
exploratory drill holes to investigate the nature and condition of the colluvium in the collapse 
area and to find the location and characterize the condition of in-place bedrock along the 
tunnel alignment; sampling of water and solids/sediments encountered within the tunnel; 
and installation of a pressure transducer within the lower reach of the tunnel to record 
hydraulic pressure as a function of seasonal flow stage. 
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Geotechnical laboratory testing to date has included gradation, plasticity and moisture-
density relationship (i.e., Proctor) tests of colluvium from the steep excavated slopes at the 
site. Geochemical laboratory testing included analyses of selected relevant parameters for 
both groundwater and sludges/sediments encountered in the St. Louis Tunnel and sampled 
through drill hole AT-2. 

ES 3.0 Findings and Conclusions 

Key findings and conclusions from the investigations, analyses and evaluations completed 
to date and reported herein are summarized by report part as follows: 

Part A- Engineering Geologic and Geotechnical Field Investigations and 
Laboratory Testing 

1. The geology of the St. Louis Ponds portion of the Rico-Argentine Site is 
characterized by deep alluvial deposits underlying most of the area. The alluvium is 
typically coarser-grained (up to cobble and boulder size) in the upper few to tens of 
feet and finer-grained (predominantly silty sand) to depths up to at least 100 feet. 

2. The steep slope at the eastern margin of the Site (CHC Hi|l) is characterized by a 
mantle of deep colluvial and landslide deposits overlying locally outcropping 
sedimentary Hermosa Formation bedrock; the Hermosa Formation is locally intruded 
by igneous dikes and sills. The portion of CHC Hill flanking the northern part of the 
Site is underlain by a very large, deep older landslide deposit; a shallower portion of 
this old landslide mass within and immediately above the alternative North Stacked 
Repository site is currently active. 

3. Embankment fills and various mine waste deposits are present overlying the alluvium 
in the valley portion of the Site and colluvium or landslide debris on the lower slopes 
of CHC Hill. Although the fills and mine wastes are typically not engineered and do 
not appear to have been placed and compacted to modern standards, the 
embankment fills retaining the upper ponds on-site have been in place for nearly 60 
years and are still functional. 

4. The moisture content, gradation and density of both the natural soils (alluvium and 
colluvium) and the embankment fill and mine wastes are highly variable. Densities of 
these deposits are typically medium dense, but locally grade both to loose and very 
dense. It is noteworthy that densities do not necessarily tend to increase with depth: 

Part B - Hydrologic and Hydraulic Investigations, Analyses and Evaluations 

1. The recommended peak flow rate for the 100-year recurrence interval design flood 
event at the Site is 2,200 cfs based on analysis of the downstream USGS gage 
record. The estimated peak flow rate experienced by the existing flood dike based 
on the available downstream gage data is 1,660 cfs (75 percent of the design peak 
flow rate), representing approximately a 25-year recurrence interval event. 

2. Freeboard (the distance between peak flood stage and the flood dike crest) exceeds 
the conservative design standard adopted for this study of three (3) feet from the 
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north end of the flood dike to approximately the upstream end of the dike along Pond 
9; overtopping is predicted during the modeled 100-year flow event beginning at the 
upstream end of Pond 8. 

3. Flow velocities in the modeled reach of the Dolores River associated with the 2,200 
cfs peak flow rate average about 8 to 10 feet per second (fps) with local areas up to 
12 fps. 

4. The bank slope of the flood dike meets or exceeds the adopted standard of 1.5H:1V 
except for a reach of about 400 feet adjacent to Pond 18; it is believed that this reach 
may be over-steepened due to prior raising of the dike crest during which it is 
inferred that till was dumped on the riverside slope as part of a "downstream raise" of 
the crest. 

5. Riprap size is adequate over much of the flood dike extent, but is or may be 
undersized in three reaches. The southernmost reach is at the outside of a bend in 
the channel and is definitely undersized; conditions along Pond 18 appear 
unfavorable, but dumped fill may obscure more suitable riprap; and the reach along 
the northern portion of the dike is calculated as inadequate for what is known to be 
the currently overly-conservative modeling of bank velocities. 

6. The gradation, stone characteristics and thickness of the existing riprap slope 
protection are generally favorable except in relatively small, localized areas. In some 
reaches where riprap layer thickness is somewhat less than normally recommended, 
it is compensated by oversize stone dimensions. 

7. The potential for significant toe scour in the river channel during the design flood 
event is dependent on the actual gradation and thickness of the apparent coarser-
grained alluvial layer in this reach of the Dolores River. Under a "worst case" 
estimate scenario significant scour is predicted in the downstream reach noted also 
in item 5 above, locally along Pond 18, and in the northern reach where conservative 
bank velocities have been modeled to date. 

Part C - Geotechnical Investigations, Analyses and Evaluations 

1. The flood dike and pond embankments and their alluvial foundations are comprised 
predominantly of granular soils ranging from fine sand to small boulders; fines 
content of samples of the embankment fill ranges from 12-42 percent. Flood dike 
and pond embankment fill is typically medium dense and in some localized areas 
loose; the underlying alluvium ranges from dense-very dense to medium dense, 
typically grading less dense with depth. 

2. Global stability factors of safety for the west (riverside) slope of the flood dike under 
long-term static, steady seepage conditions meet or exceed the conservative 
criterion of FS > 1.5 at all six (6) sections analyzed. 

3. Global stability factors of safety were calculated for the upstream and downstream 
slopes of each of the east^west pond embankments from Pond 5 through Pond 18 
for a total of 16 slopes at eight (8) cross-section locations analyzed. Nine (9) of the 
16 cases analyzed met a criterion of minimum FS > 1.4 for a conservative estimation 
of shear strength of <|>' = 32°, c' = 0. Applying a slightly less conservative shear 
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strength of 4>' = 34°, c' = 50 psf, only one (1) of 16 cases was still less than the FS = 
1.4 criterion at FS = 1.24. 

4, The flood dike and pond embankments fill appears to be internally stable against 
piping (internal erosion) based on available gradations. Exit gradients of seepage 
from the downstream toe area of what were judged the worst case locations were all 
less than 1.0 indicating resistance to heave or piping; however, the gradient in one 
case was estimated at 0.9 which is higher than desirable for the long term. 

Part D - Adit and Portal Investigation Report 

1. The St. Louis Tunnel adit collapse area is characterized by steep, at best metastable 
slopes in colluvium with blocks of rock up to at least eight (8) feet in one dimension. 

2. Based on drill hole BAH-01, bedrock is present at tunnel grade approximately 300 
feet upgradient from the existing portal structure; the sedimentary rock of the 
Hermosa Formation at this location is moderately to heavily jointed and fractured and 
locally faulted and sheared. 

3. Colluvium (including raveled/sloughed material) is present over the tunnel crown in 
the upgradient approximately one-half of the overburden reach, ranging in thickness 
from a few feet to on the order of 30-40 feet thick over the estimated rock intercept at 
tunnel grade. 

4. The tunnel is partially blocked by colluvial debris approximately 150 feet upgradient 
of the existing portal structure. What are inferred to be primarily settled, precipitated 
metal oxy-hydroxide sludges are present to a depth of approximately one (1) foot at 
a location about 100 feet upgradient of the tunnel blockage. 

5. Water is present approximately nine (9) feet above the tunnel floor at the penetration 
by drill hole AT-2; this is approximately three (3) feet higherlhan the elevation at 
which water is seeping through the debris blockage approximately 100 feet 
downgradient. It is estimated that there may be on the order of 200,000-300,000 
gallons (0.6-0.9 acre-feet) of Water backed up 700-1000 feet into the St. Louis 
Tunnel upgradient of the blockage. 

ES 4.0 Action Items 

The investigations, analyses and evaluations presented in this report related to the flood 
dike and pond embankments, permanent drying facility and solids repository, and the adit 
collapse area are the basis for upcoming action items including: 1) identifying work 
necessary to fill: remaining data gaps related to key aspects of certain existing conditions for 
these site features; 2) completing and/or Updating selected analyses and evaluations; and 3) 
designing and constructing interim flood dike stabilization measures. These action items are 
summarized as follows: 

1. A supplement to the geotechnical Field Sampling Plan (FSP) dated August 25, 2011 
will be prepared and submitted to EPA not later than March 1, 2012. The FSP 
Supplement will identify and characterize the key data gaps related to the project 
features noted above. It will then describe the focused additional field investigations 
and laboratory testing to fill those data gaps, including but not limited to: 1) the 
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geotechnical conditions at depth in the riverside slope of Pond 18; 2) exit seepage 
conditions at the Ponds 14/15 embankment; 3) shear strength and permeability of 
samples fabricated to represent existing pond embankment fill; 4) density of locally 
apparently loose alluvium in targeted more critical locations; and 5) location of the 
colluvium / rock interface and colluvium and rock conditions in the area of the St. 
Louis Tunnel / rock surface intercept and adjacent potential colluvial borrow area to 
the south. 

2. Existing global static, steady seepage stability analyses of at least certain of the 
pond embankments will be refined and updated, and analyses of stability under more 
extreme loading cases (i.e., earthquake, flood) will be performed for the flood dike 
and the pond embankments based on the information derived from the additional 
field and laboratory investigations noted in item 1 above, 

3. Further evaluation of anticipated bank velocities in the northern reach of the flood 
dike are underway to determine if interim and/or permanent improvements to the 
existing riprap slope protection are in fact required. The existing analyses and 
resulting estimated bank velocities are known to be conservative and these velocities 
are controlling the current conclusion that riprap size and channel scour protection 
may need to be enhanced in this reach. 

4. Other conditions at selected locations along the flood dike are known to require 
interim measures including larger riprap, slope flattening and/or toe scour protection. 
A reach of the flood dike along Pond 9 needs to be raised to provide interim 
protection from flood overtopping (with adequate freeboard). Final analyses and 
design of these measures will be completed and presented in a Technical 
Memorandum to be submitted to EPA not later than March 1, 2012 in order to meet 
the requirement to finish construction of the interim stabilization measures by June 1, 
2012. 

Evaluation of water and solids sampled form the St. Louis Tunnel through drill hole AT-2 in 
2011 (see Part D of this report), and additional sampling/analyses if/as appropriate from 
existing and new drill holes in the adit collapse area in 2012, will be performed as part of 
source control data collection under Task E. These investigations will be discussed and 
preliminarily scoped with EPA at a meeting currently proposed for January 26, 2012. 
Preliminary design of hydraulic controls and associated improvements at the adit collapse 
area will be addressed under Subtask D2 of the Work Plan and a Preliminary Design Report 
submitted to EPA not later than January 31, 2013. 
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11.0 Purpose and Scope 

1.1 Primary 2011 Engineering Geologic and Geotechnical Investigations 

A program of field investigations and laboratory testing was performed in 201.1 to provide 
data and information on site conditions in support of evaluations, analyses, designs, and 
construction required under various tasks in the Remedial Action Work Plan (Work Plan) for 
the Rico-Argentine Site (Site). Locations explored included: alternative locations for a 
treatment solids permanent drying facility and solids repository; the flood dike and pond 
embankments; the portal and adit collapse area at the St. Louis Tunnel (see also Part D); 
and potential on-site borrow areas. 

The field investigations performed in 2011 included: aerial topographic mapping and ground 
surveys; preliminary engineering geologic mapping of approximately 155 acres at the Site; 
excavation, logging and sampling of 42 test pits totaling approximately 375 vertical feet of 
section explored; drilling, sampling and in situ testing of 34 exploratory borings totaling 
approximately 1450 lineal feet drilled; installation of monitoring wells in 6 selected 
exploratory borings and their adjacent paired holes (multiple depths); cone penetrometer 
testing (CPT) at 17 locations totaling approximately 590 lineal feet sounded; and six (6) 
seismic refraction microtremor (ReMi) lines totaling approximately 2340 lineal feet profiled. 

Selected and representative samples acquired from exploratory test pits and borings during 
the field investigations were tested for selected geotechnical properties as discussed in 
Section 8.0. The results of this testing are summarized in Table 1.1 A; the laboratory data 
sheets are included in Appendix A2. Samples of water and accumulated precipitated 
solids/sediment acquired from the St. Louis Tunnel through boring AT-2 were tested for 
appropriate suites of chemical analytes (see Section 5.2 in Part D and Appendix D1). 
Further interpretation of this testing and its implications will be incorporated in the ongoing 
evaluations of potential source control measures and the preliminary design of hydraulic 
controls under Work Plan Subtask D2 following additional investigations of the adit collapse 
area in the spring and early summer of 2012. 

Work was completed in substantive accordance with the requirements and guidelines in the 
Field Sampling Plan for Solids Repository, Permanent Drying Facility and Pond Flood Dike 
and Embankment Improvements (Atlantic Richfield Company, 2011 A). Each of these topics 
is discussed in the subsections below. The locations of all field explorations are shown on 
Figure 1.1A. Logs of test pits and borings are provided in Appendix A1:; geotechnical 
laboratory test results are provided in Appendix A2; logs of the CPT tests are provided in 
Appendix A3; and the results of the ReMi surveys are illustrated on interpretive profiles 
presented in Appendix A4. 

1.2 Other Ongoing Geotechnical Investigations 

Sampling and geotechnical testing results associated with the removal of existing treatment 
solids form Pond 18 and their placement and drainage in the interim solids drying facility 
(constructed in the Pond 16/17 area), as described in Technical Memorandum -
Geotechnical Investigation of Pond 18 Treatment Solids Drying Behavior (Atlantic Richfield 
Company, 2011B), that were available as of the submittal of this report are included in 
Appendix A2. Results of ongoing and future testing of the removal and interim management 
of existing treatment solids from the upper ponds at the Site will be periodically provided to 
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EPA as they become available, as will the results of attempted field infiltration testing 
conducted in Pond 18. 

1.3 Prior Geologic / Geotechnical Investigations 

Prior geologic / geotechnical exploration at the St. Louis Ponds portion of the Site and 
associated geotechnical laboratory testing are summarized in Section 9.0, The locations of 
the exploratory test pits, borings and monitoring wells are shown on Figure 1.1B. Logs of 
the test pits and borings are included in Appendix A1 and the associated geotechnical 
laboratory test results are summarized in Table 1.1B and lab data sheets are presented in 
Appendix A2. 

2.0 Aerial Topographic Mapping and Ground Surveys 

2.1 Aerial Topographic Mapping 

A topographic map of the St. Louis Ponds and immediately adjacent ground was prepared 
by Olympus Aerial Surveys, Inc. (Olympus) of Salt Lake City, Utah based on aerial 
photography flown on August 8, 2011. Ground control for the aerial survey was set by 
Anderson Engineering Company, Inc. (AECI). Mapping was performed to meet National 
Map Accuracy Standards at two (2)-foot contour interval. Contours are shown dashed 
where accuracy of the mapping was unavoidably less due to thick tree cover on the steep 
slope east of the St. Louis Ponds. 

2.2 Ground Surveys 

Ground surveys were performed at various locations at the Site to support specific needs of 
various tasks under the Work Plan. This included cross-sections at selected locations on 
the flood dike as described in Part B and surveys of remnant tunnel supports in the adit 
collapse area as described in Part D. Where direct access was problematic, surveys were 
also performed using ground-based LIDAR at Pond 18 and the adjacent interim solids 
drying facility to document the surface of soft, wet treatment solids during key stages of the 
removal of solids from Pond 18 and placement of the solids in the interim drying facility. 
These surveys will be included in the future TM referenced in Section 1.2, Ground surveys 
of remnant exposed tunnel supports in the adit collapse area of the St. Louis Tunnel are 
discussed in Part D. 

3.0 Engineering Geologic Mapping 
A site reconnaissance was performed to identify and map surficial materials (such as fill, 
colluvium, and landslide deposits), and major bedrock units that occur in the vicinity of the 
project site. Prior to the field work, available published geologic mapping and reports were 
reviewed. The site geologic reconnaissance was performed by traversing the site on foot 
and mapping key geologic features, exposures and unit contacts on available topographic 
maps of the site and vicinity. The results of the geologic mapping are provided on Figure 
3.1. A preliminary description and interpretation of the units mapped is provided in Section 
10.0. 
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4.0 Exploratory Test Pitting and Drilling 

4.1 Test Pitting 

To complete the test pits, three different tracked excavators were utilized, depending on test 
pit location and accessibility. For the pond and flood dikes, where access was limited, a 
Caterpillar 308C CR "Mini-Excavator" was used to provide accessibility (Photo 4.1). For test 
pits within the ponds themselves, including Ponds 13 and 18, a Caterpillar 330C "Long-
Stick" excavator was utilized to provide extended reach (Photo 4.2). For all other areas, a 
conventional Caterpillar 330C excavator was used (Photo 4.3). 

Test pits were excavated to refusal or maximum safe reach depth of the excavator and 
logged by a professional geotechnical engineer in general accordance with guidelines in the 
Engineering Geology Field Manual (USBR, 2001). Pits were not entered in compliance with 
OSHA safety regulations, but pit walls and spoil piles were photographed and horizon 
depths estimated with a survey rod and/or marked excavator arm. Representative bulk 
samples were collected of each soil horizon jn five gallon buckets (except minor horizons 
generally thinner than one (1) foot thick); moisture content samples were sealed separately 
in Ziploc bags. Samples were transported to the geotechnical laboratory for testing as 
described in Section 8.0. 

4.2 Drilling 

Drilling was accomplished with two sonic drill rigs from Boart-Longyear. Sonic drilling uses 
high-frequency, resonant energy to advance a core barrel and casing into subsurface soil 
units. The resonant energy is transferred down the drill string to the bit and rotates the drill 
string, distributing the energy and impact at the bit face. Sonic drilling is also able to 
penetrate through large cobbles and boulders so refusal is not typically an issue. The sonic 
drilling method advances a casing as the borehole is drilled, and produces a continuous 
core sample with typically high percent recovery. Core sample is retrieved and released into 
plastic sample bags, and a large amount of sample can be recovered and preserved at in-
situ moisture contents 

Where access was more difficult, including the pond dikes, a Boart-Longyear C-100 "mini-
sonic" tracked sonic rig was used (Photo 4.4). For more accessible areas, a Boart-Longyear 
600 C full sonic track rig was used. Both rigs are capable of drilling deep and penetrating 
the rocky soils on the site, including the shallow cobbly alluvium and colluvium. Both rigs 
were equipped to run Standard Penetration Tests (SPT) and for push and recovery of 
Shelby tube samples where soil conditions permitted. Note, however, that it was not 
feasible to flood the drill string with heavy drilling fluid to counteract otherwise unbalanced 
groundwater pressures that were encountered below the water table in several holes. This 
resulted in locally severe heave of unconsolidated, non-plastic soils into the core barrel so 
that reliable SPTs were not possible at those locations. 

Boreholes were drilled to target depths or refusal as specified in the Field Sampling Plan for 
Solids Repository, Permanent Drying Facility and Pond Flood Dike and Embankment 
Improvements (Atlantic Richfield Company, 2011 A) and logged by a professional 
geotechnical engineer or geologist in general accordance with the guidelines in the 
Engineering Geology Field Manual (Bureau of Reclamation, 1998/2001). The logs included 
information on: drilling equipment used; difficult or problematic conditions; depth of changes 

2011 Investigations, Analyses and Evaluations | Part A 3 



in horizons or materials encountered, including color, gradation, soil Classification, plasticity, 
density or moisture; and other features such as roots, debris, fissures, voids, staining, etc. 
The depth to groundwater, if encountered, was also noted. Each sonic core sample was 
photographed or videotaped, and representative samples of core barrel or SPT recoveries 
were collected of each soil horizon (except minor horizons generally thinner than about one 
(1) foot thick) in sealed buckets or sample bags. Separate samples were collected and 
Sealed in Ziploc plastic bags to preserve in situ moisture content. These samples were 
transported to the geotechnical laboratory for testing as described in Section 8.0. Shelby 
tube samples were capped and sealed with duct tape in the field and crated for transport to 
laboratory testing facilities. 

In areas with pond dikes, Standard Penetration Tests (SPTs) and samples using a standard 
2-inch OD split spoon and SPT method per ASTM D1568 were generally collected every 2.5 
feet until alluvium was encountered, and then every five (5) feet to the bottom of hole or 30 
feet in depth, whichever was shallower. |n stacked repository and other areas, SPTs were 
generally collected every five feet as conditions permitted. 

Selected boreholes were completed as monitoring wells as described in Section 5.0 or 
abandoned as noted on the logs. For monitoring well completions, standard 2-inch 
Schedule 40 PVC -standpipe wells were installed utilizing 0.010-inch factory screened 
(slotted) intervals as noted on the logs. Boreholes not completed with piezometers were 
abandoned by filling to the ground surface with Halliburton Holeplug 3/8" bentonite pellets 
and adding water where necessary to hydrate the bentonite. 

5.0 Monitoring Weil installation 
A series of six paired monitoring wells (MW-1 through MW-6) were completed in or near the 
pond dikes to further characterize groundwater conditions at the Site. The well locations are 
shown on Figure 1.1 A, At each location a deep "D" and shallow "S" completion were 
installed. The deep wells were logged, sampled, and completed as described in Section 4.0. 
The objective of the deep wells was to screen in the coarse alluvium underlying the ponds 
system to assess groundwater levels / hydraulic pressures in the alluvial aquifer present in 
the foundations of the dikes. The shallow wells were bored approximately five feet away 
from the deep wells and were completed in either the dike fill or in a unit above the alluvium 
to assess the hydraulic pressures and seepage characteristics of the dike or other unit as 
appropriate. Screened intervals (with additional buffer above and below) were backfilled 
with 20-40 Colorado Silica Sand and the remainder of the hole was backfilled with 
Halliburton Holeplug 3/8" bentonite pellets and hydrated. Monitoring wells were completed 
with concrete surface pads and locking well covers. After installation, the monitoring wells 
were developed using portable pumping equipment to flush cuttings and sediment from the 
screened interval to the extent practical. 

6.0 Cone Penetrometer Testing 
A total of 17 cone penetrometer test (CPT) probes (soundings) were completed at the site to 
provide additional geotechnical information on the softer and finer grain-size materials at the 
Site, including the calcines and finer-grained alluvial units that underlie the ponds. Based on 
the results of the exploratory drilling described previously in Section 4.2, the CPT program 
was expanded from the original probes of calcines in the Pond 16/17 area beneath the 
interim drying facility to include additional locations to recover further information on the 
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finer-grained alluvial units beneath the pond system. CPT probes were completed by Gregg 
Drilling and Testing, Inc. using a Gregg 20-ton track mounted rig (Photo 6.1 and Photo 6.2). 

Cone penetrometers measure the total penetration resistance to pushing a tool with a 
conical tip into the soil. A friction sleeve on the rod string measures the friction on the side 
of the string and aids, in estimating soil cohesive strength. The CPT cone also employs a 
pressure transducer with a filter to gather pore water pressure data. This data is recorded in 
an electronic log by the operator. Logs of the CPT probes are presented in Appendix A3. 

Cone penetrometer probes are typically suitable for silts, clays and fine granular materials 
but are typically unable to penetrate gravels, cobbles and boulders. To obtain results in the 
units of interest, most probe locations had to be pre-drilled through coarser (rockier) units or 
existing boreholes reused to access the target units. In cases where previously drilled 
boreholes were re-utilized such as CPT-ED-5, the probe was pushed through the bentonite 
backfilled interval installed (e.g., Borehole ED-5) as previously described in Section 5.0. 

7.0 Seismic Refraction Microtremor (ReMi) Profiling 
To supplement the results of test borings, physical properties of subsurface soils were 
evaluated within the Site by means of the ReMi test. This testing technique is designed to 
measure shear wave velocities of subsurface materials in a vertical profile with depth 
beneath a line of surface geophones. A key feature of the ReMi test is that the results are 
not adversely affected by the grain size of the soils. In this testing procedure, a series of 22 
to 24 geophones were placed on the ground in arrays on 20-foot spacing in the approximate 
locations indicated on Figure 1,1A. 

Six array locations (spreads) were used to evaluate conditions within this Site. Vibrations 
resulting from moving vehicles and other sources were employed to evaluate variations in 
subsurface strata. Data were recorded in 20 second sample intervals, with a two (2) 
millisecond sampling rate per channel. Once collected, the data were checked for their 
fidelity. To assure that a robust profile was being made, both individual recordings and 
multiple summed (stacked) recordings were evaluated. 

A wave field transformation data processing technique, and an interactive Rayleigh-wave 
dispersion modeling tool were employed for the spectral analysis of surface waves. By 
analyzing segments of the geophysical line and integrating the results, two-dimensional 
profiles were developed along the seismic line arrays. The purpose of the two-dimensional 
profiles was to provide details of the shear wave velocities across the array length to depths 
of 100 feet. It should be noted that due to the nature of the analysis, it is not possible to 
interpret conditions at the extreme ends of the seismic array. As a consequence, the results 
omit the outer 50 feet of each array. 

The results of the ReMi testing are discussed in Section 10.3 and interpretations of the data 
are presented on individual profiles that indicate variations in shear wave velocities along 
and below the ground surface along the length of the array by means of various colors. The 
resulting shear wave velocity model sections are presented in Appendix A4. 
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8.0 Geotechnical Laboratory Testing 
Selected soil samples from the soil borings, monitoring wells and test pits were sent to 
Western Technologies, Inc. in Durango, Colorado, for index testing (moisture content, grain 
size and Atterberg Limits), in general conformance with the applicable ASTM/AASHTO 
standards. Bulk samples, mostly of the near-surface soils, were tested for Standard Proctor 
compaction parameters, relative to potential reuse as project fill. The results of the 
laboratory testing completed to date are summarized in Table 1.1 A. Note that laboratory 
testing is ongoing, and therefore, the laboratory results presented in this report are a subset 
of the full 2011 laboratory testing suite. Outstanding laboratory testing is denoted by yellow 
highlighted cells in Table 1.1A. Results of the ongoing testing will be separately submitted 
to EPA upon completion and internal review. 

Relatively undisturbed samples of drained solids from the bottom of Pond 18 were collected 
using the thin-wall Shelby tube sampling methods, then were sealed and shipped to 
AECOM's geotechnical laboratory in Vernon Hills, Illinois. The samples were tested for 
moisture content, specific gravity, unit weight, grain size, triaxial permeability, consolidation, 
laboratory vane shear and consolidated-undrained triaxial compression, in general 
conformance with the corresponding ASTM standards. The results of tests completed to 
date are included in Appendix A2. Applicable testing results are discussed and incorporated 
as appropriate in the analyses and evaluations presented in Parts B, C and D of this report. 

9.0 Prior Geologic/Geotechnical investigations 
Geologic and geotechnical conditions at the St. Louis Ponds portion of the Site have been 
investigated by geologic reconnaissance and preliminary mapping, field exploration 
(including monitoring wells, exploratory borings and test pits), and limited geotechnical 
laboratory testing on a number of occasions from 1981 to 2008. This includes work 
performed by Dames and Moore (1981), Anderson Engineering Company, Inc. (AECI) 
(1996; 2008), Short Elliott Hendrickson Inc. (SEH) (2001; 2004), and Colorado Department 
of Public Health and Environment (CDPHE) (2003). The locations of these field explorations 
are shown on Figure 1.1B and test pit and boring logs are included in Appendix A1. These 
investigations were performed for a variety of specific purposes, to varying standards, and 
details of the work performed are only partially known. Where differing interpretations are 
possible utilizing this prior information as compared to the current (2011) information, 
greater weight is generally given to the more recent investigation results. As seen by review 
of Table 1.1B and the data in Appendix A2, there was very little geotechnical laboratory 
testing performed on samples from these prior investigations. 

10.0 Summary of Preliminary Findings 
Preliminary descriptions and interpretations of geologic and geotechnical conditions 
encountered in the site explorations and laboratory testing performed during 2011 for this 
study are presented in the following subsections. As summarized in Section ES 4.0 of the 
Executive Summary, additional carefully targeted field investigations and laboratory testing 
are planned to address data gaps that have been and/or will be found as work continues. 
The preliminary interpretations presented here will be refined and updated based on the 
ongoing work and will be reported to EPA as part of submittals under Task F of the Work 
Plan. 
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10.1 Overall Site Geology 

10.1.1 Bedrock 

Bedrock is largely covered in the valley bottom and on the hillslopes within the mapped area 
by unconsolidated surficial deposits described below (see Figure 3-1). A detailed 
description of the bedrock geology of the area is presented in McKnight (1974). Two 
principal bedrock types were delineated within the area: Precambrian greenstone (map 
symbol g), and Paleozoic Hermosa Formation (map symbol Phi). 

The oldest rocks in the area are Precambrian age greenstones that are metamorphosed 
mafic igneous rocks. These mafic rocks only occur in a narrow, east-west belt that crosses 
the river near the highway bridge in the southern portion of the mapped area. According to 
McKnight (1974) the east-west belt of mafic rocks is actually an upthrusted fault block 
bounded by the Smelter Fault on the south and the Last Chance Fault on the north. The 
uplifted fault block occurs at the central axis of a broad structural feature known as the Rico 
Pome. 

The lower member of the Paleozoic Hermosa Formation crops out as a discontinuous ledge 
in the slope on the east side of the valley, The Hermosa Formation is a thick sequence of 
interbedded sandstone, shale, conglomerate, limestone and dolomite that is the 
predominant geologic unit within the Rico District. The Hermosa Formation sequence is 
intruded by Tertiary-age igneous rocks that were not mapped separately. The intrusives are 
predominantly hornblende latite porphyry that occurs as a complex pattern of sills and dikes. 

10.1.2 Landslide Deposits 

Landslide deposits occur in the hillslope on the east side of the river valley in the northeast 
portion of the mapped area. The landslides deposits were classified based on the relative 
age of movement: active landslide deposits (map symbol Qlsa), and older landslide deposits 
(Qlso). Active or potentially active landslides (Qlsa) include slope failures that exhibit 
evidence of movement during last few years. Older landslide deposits are characterized by 
large, deep-seated landslide complexes that do not exhibit geomorphic or anthropomorphic 
(i.e., man-made) features suggestive of recent movement (last several decades). 

An older extensive landslide deposit occurs in the northwest corner of the mapped area. 
This landslide deposit is part of much larger landslide complex that covers approximately 
one square mile in the CHC Hill area (see Figures 10.1 A and 10.1 B). This landslide, herein 
referred to as the CHC Hill landslide, was mapped and described in USGS reports for the 
area (Cross and Spencer, 1.900; and McKnight, 1974). Immediately north of the site, 
westward movement of the CHC Hill landslide controls the position of the Dolores River (see 
Figure 10.1 A). In this area, the river is confined between the toe of the landslide on the east 
and the base of Sandstone Mountain on the west. 

A smaller active landslide (Qlsa) occurs in the north-eastern corner of the mapped area 
(Figure 3-1). This landslide has developed within the larger, deeper CHC Hill landslide and 
represents local reactivation of the toe of the larger ancient slide mass. The active slide 
extends approximately 500 feet from head to toe and ranges from 200 to 300 feet in width. 
This landslide exhibits evidence of recent slump and debris slide activity. The slide has a 
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relatively fresh main headwall scarp, and fresh secondary minor scarps; and several slump 
block features in the upper portion of the slide; and active debris slide features in the lower 
portion of the slide mass (Photo 10.18). All of these features suggest that the slide is active 
and poses a high risk to any facility situated at the toe of the slope. The mechanism that 
triggered reactivation of the slide in this area is unknown. However, grading and 
excavation at the toe of the slope in this area may have contributed to slope destabilization 
and reactivation of a portion of the older slide mass. 

A preliminary geologic reconnaissance was conducted in the central and upper portions of 
the CHC Hill landslide north and east of the mapped area. The purpose of the 
reconnaissance was to look for indications of recent movement of the larger, deeper 
landslide mass. Overall, the CHC landslide deposit located immediately east and upslope 
of the mapped area did not exhibit evidence of movement in the past several decades. 
Most of this area is densely vegetated with mature aspen and fir trees. It is also traversed 
by primitive dirt roads that have existed since the early 1900s. There is also a relatively 
large waste rock pile associated with the historic Mountain Springs Mine situated in the 
lower central portion of the slide. If the CHC Hill landslide had experienced significant 
movement in the past few decades one would expect to see geomorphic / anthropomorphic 
evidence such as disrupted vegetation, roadways, and mine waste piles situated in the 
central portion of the slide mass. None of these types of features were observed during the 
reconnaissance suggesting that the larger CHC Hill landslide has not experienced 
significant movement in the past several decades or more. There are, however, localized 
active landslide deposits within the CHC Hill landslide area (like the one described above in 
the project area) where localized portions of the slide have been reactivated. These were 
observed locally in the upper portion of the CHC Hill landslide. 

It is likely that the primary deep-seated movement in the CHC Hill landslide originally formed 
under the wetter climatic conditions in the late Pleistocene. These older landslide deposits 
can become reactivated as the result of natural and human surface disturbance (e.g., 
clearing vegetation, excavating the toe of slopes, modifying the drainage pattern, or 
increasing groundwater levels). 

10.1.3 Unconsolidated Surficial Deposits 

Alluvium (map symbol Qal) (unconsolidated materials deposited by streams and rivers) 
occurs along the active Dolores River floodplain (see Figure 3-1). Alluvium consists of 
predominantly coarse-grained deposits of silt, sand, pebbles, cobbles and boulders up to a 
couple of feet in diameter. The rock clasts are of variable lithologies (i.e., rock types) and 
generally subrounded to well rounded in shape, 

Colluvium (map symbol Qc) forms by the downslope movement of soil and rock on 
moderate to steep slopes under the influence of gravity and sheet flow processes. The 
slopes that bound the east side of the St. Louis Ponds area are generally covered by 
extensive colluvial deposits that conceal the underlying bedrock. The thickness of these 
deposits tends to increase in the lower portion of the slope where the colluvium accumulates 
as a wedge of material resting on the valley floor. The colluvium is covered by patchy soil 
and vegetation. The colluvium consists of a mixture of coarse talus and material 
accumulated by slope wash, soil creep, and shallow, localized landslide processes. 

Most of the valley floor area situated east of the Dolores River is covered by various types of 
fill material or native materials that have been disturbed by grading. Alterations in the 
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surface geomorphology were used to identify areas covered by several feet or more of fill or 
disturbed by grading. The fill deposits were classified into three primary types based on 
visual observations: Undifferentiated fill (map symbol F), mine waste (map symbol MW), and 
riprap (map symbol RR). Riprap occurs along two separate and distinct dike structures (i.e., 
earthen embankments) that separate the ponds area from the Dolores River. One of the 
dikes extends for approximately 1,100 feet and consists of angular boulder (map symbol 
RR1; referred to elsewhere in this report as the flood dike). The other dike extends only 
approximately 400 feet and only occurs in the northwest portion of the site. This dike 
consists of rounded boulders that appear to be derived locally from the river bed. 

10.2 Geologic/Geotechnical Conditions at Key Site Areas 

10.2.1 Flood Dike and Pond Embankments 

Six (6) borings (ED-1 through ED-6), twenty three test pits and two (2) CPT probes were 
completed in the flood dike and pond embankments to support evaluations of foundation 
and slope stability, seepage conditions and piping potential. The dike fill is typically granular 
in nature, consisting of varying percentages of silty, clayey, sandy gravel with cobbles. 
Photo 10.1 shows a typical exposure of dike fill in a test pit excavation. Although the dike fill 
can contain various other materials such as oxidized waste rock and calcines, most of the 
material encountered was similar to that in the photo. Below the dike fill, the valley alluvium 
is present under the flood dike adjacent to the Dolores River and in the central portion of the 
ponds. Adjacent to the east hillside, the pond embankments tend typically to be founded on 
valley alluvium and/or colluvium. 

A black organic silt alluvial layer (Photo 10.2) with root fragments is sometimes present 
beneath the dikes and appears to be a Dolores River overbank deposit. Where 
encountered this unit was typically less than two (2) feet thick. Beneath this layer, jf present, 
or directly beneath the dike fill was a typically grey, black or brown coarse alluvial unit 
approximately 10 feet thick comprised of sand and gravel with an appreciable amount of 
cobbles. Previous hollow stem augering (HSA) and other drilling methods typically reached 
refusal on this layer due to the coarse gradation. Larger gravels, cobbles and scattered 
boulders are typically subrounded to rounded, but not uncommonly subangular. The coarse 
alluvium ranges from relatively low fines content (Photo 10.3) to appreciable fines (Photo 
10.4). Beneath this layer, the alluvium became much more narrowly (poorly) graded and 
fine-grained, typically consisting of silty sands or fine sands, with some thin clayey lenses or 
beds present. Where gravelly layers were present, they were typically thin and the gravel 
clasts were subrounded to well rounded. This finer-grained alluvial unit was typically 
reddish brown to yellowish brown Indicating an oxidizing environment. The color variation 
often present over relatively short intervals is illustrated in Photo 10.5. The drilling program 
was expanded when this unit was encountered in an attempt to determine its thickness. 
However, several approximately 100-foot deep boreholes never encountered the base of 
this unit, so its actual thickness remains unknown, The CPT rig was utilized to provide 
additional information, re-utilizing shallow sonic boreholes that had penetrated through the 
coarse alluvium to allow undisturbed CPT probing of the finer-grained alluvium below. 

10.2.2 Pond Interiors 

Test pits were excavated in Ponds 13 and 18. These investigations typically encountered 
either calcines, settled solids, or both (Photo 10.6). The objective of the three (3) test pits 
excavated In Pond 18 was primarily to assess the nature of the coarse alluvium underlying 
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the pond and to collect samples for gradation analysis to evaluate the potential for the 
alluvium to transmit seepage from the pond. These test pits encountered treatment solids 
overlying some thin deposits of calcines in the floor of the pond. 

Test pits were excavated in Pond 13 to provide preliminary information on the contents of 
this pond, which had previously been unexplored and thus unknown. Where the pond was 
accessible, the "long-stick" excavator described previously was utilized to reach into the 
pond and excavate two test pits. The test pits encountered a thin layer of solids (visible on 
the surface) over a thicker layer of calcines. 

10.2.3 Permanent Drying Facility (PDF) 

Boreholes and CPT probes were completed in the interior of Ponds 16/17 where the existing 
interim and proposed Permanent Drying Facility are located. In addition, exploratory borings 
and test pits were located in the pre-existing Pond 16 and 17 dikes. The objective of these 
investigations was to evaluate the existing embankment fill, the thick calcines deposited in 
the interior of the ponds, and the alluvial/colluvial/possible waste rock foundation for 
suitability as the preferred location for the Permanent Drying Facility. Sonic-drilled 
boreholes provided SPT testing and Shelby tube samples as well as bulk core barrel sample 
collection of calcines, dike fill and alluvial/colluvial materials, as appropriate. Except for the 
interior calcines, and increased waste rock materials encountered in dike fill (Photo 10,7), 
and foundation areas, conditions encountered were similar to those encountered in the flood 
dike / lower ponds exploration. 

10.2.4 Alternative North Drying Facility/Repository (ADF/R) 

Two sonic borings (ADF/R Series), two test pits (TP2011-15 and -16) and two CPT probes 
(in the ADF/R borings) were completed in the ADF/R area to characterize conditions 
influencing subgrade foundation settlement and stability of the ADF/R. The area is known to 
have contained a lined pond used as a heap leach facility. Following termination of the 
leach heap operations, the pond is known to have received a small amount of lime treatment 
solids, believed to have been transferred from Pond 18 in approximately the mid 1990s. 
The exploratory borings and test pits confirmed the presence of both a lined pond and the 
presence of a thin layer of settled solids (Photo 10.8). 

The liner is approximately four feet below current surface grade and the former pond has 
generally been filled in with a grey silty, cobbly, sandy gravel, which may be from the former 
pond dikes. Gravel and cobble Clasts are typically subangular. The solids previously 
described are less than six (6) inches thick and are within a few inches of the liner, 
indicating that at the time of their deposition, the pond was essentially empty. 

Below the liner, conditions are varied, but it is interpreted that the area has been filled. In 
some areas (TP2011-15), clean fill was used and In other areas (TP2011-16, ADF/R-1 and 
ADF/R-2) the fill contains appreciable calcines and/or timber and cable debris. Fill appears 
to be derived from local colluvium (Photo 10.9) and/or coarse alluvium (Photo 10.10). 
Coarse alluvium is generally present below the fill (Photo 10.11). Borehole target depths did 
not penetrate through the coarse alluvium, so it is not known if the finer-grained alluvium 
observed to underlie the ponds system is present in this area. CPT probes were attempted 
in the completed ADF/R boreholes, but reached refusal quickly in the coarse alluvium. 
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10.2.5 North Stacked Repository (NSR) 

The objective of investigating the alternative North Stacked Repository (NSR) area was to 
characterize the repository subgrade, including acquiring information to support evaluation 
of the stability of the fill/mine waste/demolition debris, landslide and alluvial materials known 
or inferred to underlie the site. 

This area contains several features, including a landslide described in more detail in 
Sections 3.0 and 10.1.2. The area is believed to contain the buried remains of a former acid 
production plant that was demolished and at least partially buried in-place. Undated photos 
(Photos 10.12 and 10.13) illustrate demolition and indicate partial burial of the structures 
associated with the plant. 

Four sonic boreholes (NSR series), three test pits (TP2011-12 through -14) and one CPT 
probe were conducted in the area. Exploration confirmed the presence of buried debris in 
the area, including steel "I" beams, cables, concrete and other debris (Photo 10.14). In 
general, the shallow soils appear to consist of fill and/or colluvium and/or landslide deposits, 
which typically consist of dark brown or red brown sandy gravelly clays / Clayey gravels with 
cobbles and boulders (Photo 10.15). Clasts of gravel, cobbles and boulders are typically 
subangular to angular, but include some subrounded clasts as well. At varied depths, 
typically in excess of 20 feet depending on location, the exploratory holes encountered 
variably graded alluvium- Possible slip planes were noted in the logs, but no sheared 
material or other evidence of significant movement was identified. At further depth (90 feet 
in Borehole NSR-4), apparent bedrock or a very large bedrock fragment or boulder was 
encountered. 

10.2.6 South Stacked Repository (SSR) 

The objective of investigating the alternative South Stacked Repository (SSR) area was to 
characterize the repository subgrade, including acquiring information to support evaluation 
of potential foundation settlement and instability, particularly of the calcines in the Ponds 
16/17 area. 

This area contains several surficial features, including concrete foundations, calcines in the 
Ponds 16/17 area, and a wedge of fill and/or colluvium against the steep hillside to the east 
(Photo 10.16). The area is believed to potentially contain buried debris associated with 
buildings that appear on the hillside in historic photos of the area. Historic photos also 
indicate that portions of this area (generally the central, middle-elevation area) were utilized 
as a waste rock dump for the St. Louis Tunnel (adit) excavation (McCoy, Collman and 
Graves, 1996). 

Five sonic boreholes (SSR series), three test pits (TP2011-17 through -19) and one CPT 
probe were conducted in the area. Exploration confirmed the presence of minor buried 
debris, including some bricks and PVC pipe (TP2011-18 and -19). In general, the shallow 
soils on the upper eastern hillside appear to consist of fill and/or colluvium, which typically 
consist of dark brown clayey sandy gravels / clayey gravels with cobbles and boulders 
(Photo 10.17). Clasts of gravel, cobbles and boulders are typically subangular to angular, 
but include some subrounded clasts as well. In general, the surficial soils of the middle 
portion are believed to be fill or waste rock, and the western portion of the site (now covered 
by the interim drying facility) consisted of a relatively thin layer of fill over calcines (see 
discussion of permanent drying facility exploration discussed in Section 10.2.3). At depth, 
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coarser- and finer-grained alluvium was encountered (see discussion in Section 10.2.1). 
These boreholes did not encounter bedrock. 

10.3 Preliminary Interpretation of ReMi Tests 

The results of ReMi tests performed as described in Section 7.0 are presented in Appendix 
A4. By way of interpretation, materials with higher shear wave velocities (very dense soil or 
bedrock) are indicated by red and yellow shades. Very stiff or dense soils are represented 
by green and light blue shades. Materials with lower shear wave velocities (medium dense 
and firm soils) are indicated by dark blue shades. Very loose or soft soils with shear wave 
velocities in the range of 500 to 600 feet per second are indicated by purple and pink 
shades. 

In terms of potential strength loss during a design earthquake event affecting the Site, it has 
been found that materials having a shear wave velocity greater than about 650 feet per 
second are resistant to liquefaction, regardless of the magnitude of the earthquake. An 
evaluation of the anticipated behavior of the finer-grained granular soils at the site as part of 
forthcoming analyses and design under Task F will include further evaluation of the ReMi 
results reported here. 

The ReMi tests revealed conditions that were generally consistent with the soil test boring 
data. However, shear wave velocities interpreted by the ReMi tests were somewhat more 
uniform than what might be expected from the standard penetration test values (N-values) in 
strata having a significant percentage of gravel. This is likely due to the amplification of N-
values resulting from the presence of the coarse-grained materials (i.e., gravel and cobbles). 
A summary of the results of each seismic line is presented below. 

Line RM-1 

The shear wave velocity profile interpreted along Line RM-1 was found to be relatively 
uniform with shear wave velocities typically ranging from about 800 to 1300 feet per second 
within the upper 25 to 35 feet. Below this, values generally increased to a range of 1500 to 
2000 feet per second. No potentially liquefiable materials were detected. No hard rock was 
interpreted to a depth of 100 feet along this array. 

Line RM-2 

The subsurface profile in this location was found to be somewhat variable, with relatively 
soft or loose deposits extending to depths of over 70 feet in some areas. Typically, the 
lower shear wave velocity materials, falling in a range of 1000 to 1300 feet per second, were 
found within the upper 25 to 30 feet of the ground surface with higher variability with depth. 
The highest shear wave velocities detected (in the range of 1500-200o feet per second) 
were within the northern portion of the array at a depth beginning about 70 feet below grade. 
The shear wave velocity of this material is lower than might be expected for intact bedrock. 
No potentially liquefiable materials were detected. 

Line RM-3 

Along this seismic line, significant variations were noted from the south to the north. Within 
the southern portion of the array, a zone of soft or loose material was detected at a depth of 
about 10 feet, beneath a somewhat denser crust. In this loose zone, shear wave velocities 
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were interpreted to be as low as about 600 feet per second. The potential for these soils to 
experience liquefaction is being further evaluated. However, initial analysis based on the 
preliminary design earthquake event (to be refined and reported later as part of ongoing 
geotechnical analyses) suggests that even these relatively loose soils may perform 
adequately under the design ground motions likely to be adopted for design. Below this 
loose zone, medium dense to dense soils were encountered to a depth of 100 feet. The 
loose zone was found to thin toward the northern end of the array. At the northern end, a 
very hard or dense material was interpreted from near the ground surface. This may 
represent a man made structure and will be further investigated by other means. 

Line RM-4 

Conditions along Line RM-4 generally were found to include loose to very loose strata within 
about 30 feet of the ground surface. The lowest shear wave velocities were found to range 
as low as about 500 feet per second which suggests that some of these soils have some 
potential for liquefaction depending on the characteristics of the design earthquake event for 
the site still under development. With greater depth, soil strata were interpreted to be 
medium dense to very dense. Possible bedrock was detected beginning at depths of about 
70 to 80 feet within the central to northern portion of the array. 

Line RM-5 

This seismic line detected relatively uniform results along the extent of the array. Beneath a 
near surface zone of material having a shear wave velocity in the range of 700 to 800 feet 
per second, a 10- to 15-foot thick stratum of loose soils was interpreted by the ReMi test. 
The shear wave velocity in this loose zone was found to range from about 500 to 600 feet 
per second, This suggests that some of these soils have some potential for liquefaction 
(again depending on the characteristics of the design earthquake still under development). 
Beneath the loose stratum, the shear wave velocities were found to gradually increase to 
about 1500 feet per second. No apparent bedrock was noted within 100 feet of the ground 
surface. 

Line RM-6 

Considerable variations in subsurface shear wave velocities were noted along Line RM-6. 
Most of the materials to a depth of 100 feet exhibited shear wave velocities of 1300 feet per 
second or greater. However, within the southern section of the line, a zone of lower shear 
wave velocity materials was detected beneath and above denser soils. The lowest shear 
wave velocity recorded in this anomalous stratum was approximately 600 feet per second. 
However, this zone is present nearly 80 feet below grade. In general, liquefaction is not 
thought to occur below a depth of about 75 feet. Shear wave velocities in this area are 
interpreted as indicating the presence of bedrock at depths ranging from about 80 to 90 feet 
below grade. 
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Table 1.1A - Summary of 2011 Laboratory Test Results (Sheet 1 of 10) 
Sample Location ASTM D2216 ASTM D6938 CP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uses 

Boring/ 
Test Pit 

Depth 
(ft) 

Type 
Natural 

Moisture 
Content (%) 

Dry Unit 
Weight 
(pcf) 

Gravel 
>#4 
(%) 

Sand 
(%) 

Fines 
<#200 

(%) 
LL Pi 

MDD 
(pcf) 

OMC 
(%) 

Unconfined 
Compressive 
Strength (psf) 

Specific 
Gravity 

Soil 
Classification 

ADF/R-1 0-5 BULK - - 47 24 19 - - 129.6 9.5 - - GM 
ADF/R-1 10 SS 16.3 - - - - - - - - - - SW 
ADF/R-1 13 SS 49.4 - - - - - - - - - - SW 
ADF/R-1 17 SS 46.4 - - - - NP NP - - - - SM 
ADF/R-1 22 SS 11.7 - - - - - - - - - - SM 
ADF/R-2 2 SS 13.8 - - - - - - - - - - SM 
ADF/R-2 6 SS 10.9 - - - - - - - - - - SM 
ADF/R-2 12 SS 9 - 73 20 7 - - - - - - GM 

ED-1 1 SS 7.8 - 44 33 23 - - - - - - GC 
ED-1 2.5 SS - - - - - - - - - - - GC 
ED-1 4 SS 10.4 - - - - - - - - - - GC 
ED-1 5 SS - - - - - - - - - - - OL 
ED-1 7.5 SS - - - - - - - - - - - GW-GM 
ED-1 12 SS 13.6 - - - - NP NP - - - - SC 
ED-1 20 SS 11.3 - - - - NP NP - - - - SM 
ED-1 26 SS 22.8 - - - - - - - - - - SM 
ED-1 31 SS 22 - - - - - - - - - - SM 
ED-1 36 SS 25.3 - - - - NP NP - - - - SM 
ED-1 46 SS 22.1 - - - - - - - - - - SM 
ED-1 56 SS 23.8 - - - - - - - - - - SM 
ED-1 61 SS 24 - - - - NP NP - - - - SM 
ED-1 66 SS - - - - - - - - - - - SM 
ED-1 71 SS 25.3 - - - - NP NP - - - - SM 
ED-1 76 SS 26.9 - - - - - - - - - - SM 
ED-1 86 SS - - - - - - - - - - - SM 
ED-1 91 SS - - - - - NP NP - - - - CL 
ED-1 96 SS - - - - - - - - - - - CL 

1 CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO Til and T27. 



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 2 of 10) 
Sampl e Location ASTM D2216 ASTM D6938 CP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uses 

Boring/ 
Test Pit 

Depth 
(ft) 

Type 
Natural 

Moisture 
Content (%) 

Dry Unit 
Weight 

(pcf) 

Gravel 
>#4 
(%) 

Sand 
(%> 

Fines 
<#200 

(%) 
LL PI MDD 

(pcf) 
OMC 
(%) 

Unconfined 
Compressive 
Strength (psf) 

Specific 
Gravity 

Soil 
Classification 

ED-2 1 ss 4.6 - - - - 23 NP - - - - GW 
ED-2 0-4 BULK - - 54 25 21 - - 138.5 7 - - GW 
ED-2 4-5 BULK - - - - - - - - - - - GW & SM-GM 
ED-2 6 SS 12.9 - 58 27 15 23 NP - - - - GM-GP 
ED-2 11 SS 17 - - - - - - - - - - GM-GP 
ED-2 7.5-12 BULK - - - - - - - - - - - GM-GP 
ED-2 16 SS 15.6 - - - - - - - - - - GM-GP 
ED-2 21 SS 19.1 - 12 36 52 NP NP - - - - SM 
ED-2 26 SS - - - - - - - - - - - SM 
ED-3 1 SS - - - - - - - - - - - GM 
ED-3 4 SS 32.9 - - - - 26 NP - - - - OL 
ED-3 4-7.5 BULK - - 5 53 42 - - 105.2 17.7 - - OL&SM 
ED-3 8 SS 47.4 - - - - 29 NP - - - - ML-OL 
ED-3 12 SS 15.2 - 41 48 11 NP NP - - - - GM-GC 
ED-3 10-17.5 BULK - - - - - - - - - - - SW & GM-GC 
ED-3 23 SS - - - - - - - - - - - SM 
ED-3 22.5-30 BULK - - - - - - - - - - - SM 
ED-4 1 SS 6.4 - - - - 24 6 - - - - GC-GM 
ED-4 0-5 BULK - - 35 37 28 - - 131.4 9.7 - - GC-GM 
ED-4 6 SS 9.7 - - - - - - - - - - GC-GM 
ED-4 11 SS 11 - - - - - - - - - - GW 
ED-4 16 SS 11 - - - - 24 7 - - - - GC 
ED-4 21 SS 12.9 - - - - - - - - - - GC 
ED-4 26 SS 23.5 - - - - - - - - - - SM 
ED-5 1 SS - - - - - - - - - - - GC-GM 
ED-5 0-5 BULK 11.3 - 49 30 21 27 8 137.8 8.3 - - GC-GM 
ED-5 9 SS - - - - - - - - - - - GC-GM 

1 CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO Til and T27. 



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 3 of 10) 
Sample Location ASTM D2216 ASTM D6938 CP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uses 

Boring/ 
Test Pit 

Depth 
(ft) 

Type 
Natural 

Moisture 
Content (%) 

Dry Unit 
Weight 

(pcf) 

Gravel 
>#4 
(%) 

Sand 
(%) 

Fines 
<#200 

(%) 
LL PI MDD 

(pcf) 
OMC 
(%) 

Unconfined 
Compressive 
Strength (psf) 

Specific 
Gravity 

Soil 
Classification 

ED-5 7.5-12 BULK 13 - 67 21 12 28 9 - - - - GC-GM 
ED-5 13 SS - - - - - - - - - - - SM-GM 
ED-5 16 SS - - - - - - - - - - - GW 
ED-5 14-20 BULK 120.6 - 61 31 8 20 NP - - - - GW 
ED-5 21 SS - - - - - - - - - - - GW-GC 
ED-5 26 SS - - - - - - - - - - - GW-GC 
ED-6 1 SS 9 - - - - 26 6 - - - - GW-GM 
ED-6 0-5 BULK - - 37 36 27 - - 123.9 10.5 - - GW-GM 
ED-6 6 SS 12.9 - - - - 23 1 - - - - GC 
ED-6 11 SS 20.8 - - - - - - - - - - GC 
ED-6 16 SS 28.1 - - - - - - - - - - SM 
ED-6 15-20 BULK - - 0 59 41 - - - - - - SM 
ED-6 21 SS 28.1 - - - - - - - - - - SM 
ED-6 26 SS 31.6 - - - - - - - - - - SM 

MW-1D 1 SS 9.8 - - - - 23 3 - - - - GC 
MW-1D 0-5 BULK - - 48 34 18 - - 134 7.2 - - GC 
MW-1D 6 SS 17.4 - - - - - - - - - - GC 
MW-1D 13 SS 19.5 - - - - 22 5 - - - - GM-GC 
MW-1D 12.5-18.5 BULK - - 54 33 13 - - - - - - GM-GC 
MW-1D 21 SS 9.7 - - - - - - - - - - GM-GC 
MW-1D 26 SS 7.8 - - - - - - - - - - GM-GC 
MW-2D 1 SS 7.9 - - - - 25 2 - - - - GM 
MW-2D 0-5 BULK - - 48 34 18 - - 123.7 13.2 - - GM 
MW-2D 6 SS 9.6 - - - - - - - - - - GM 
MW-2D 5-10 BULK - - - - - - - - - - - GM 
MW-2D 13 SS 11 - - - - - - - - - - GM 
MW-2D 11.5-15 BULK - - 67 26 7 - - - - - - GW & GM 

1 CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO Til and T27. 



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 4 of 10) 
Sample Location ASTM D2216 ASTM D6938 CP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uses 

Boring/ 
Test Pit 

Depth 
(ft) 

Type 
Natural 

Moisture 
Content (%) 

Dry Unit 
Weight 
(pcf) 

Gravel 
>#4 
(%) 

Sand 
(%) 

Fines 
<#200 

(%> 
LL Pi 

MDD 
(pcf) 

OMC 
(%) 

Unconfined 
Compressive 
Strength (psf) 

Specific 
Gravity 

Soil 
Classification 

MW-2D 18 ss 9.2 - - - - - - - - - - GM 
MW-2D 22 ss 16.6 - - - - NP NP - - - - SW 
MW-3D 1 ss 9.5 - - - - 26 11 - - - - GM-GC 
MW-3D 0-5 BULK - - 58 24 18 - - 122.9 10.8 - - GM-GC & GW & GC 
MW-3D 6 SS 10.6 - - - - - - - - - - GC 
MW-3D 5-8 BULK - - - - - - - - - - - GC & GW 
MW-3D 11 SS 15.5 - - - - - - - - - - GW 
MW-3D 10-15 BULK - - 56 33 11 - - - - - - GW & SW 
MW-3D 16 SS 12.8 - - - - - - - - - - GW 
MW-3D 21 SS 16.4 - - - - - - - - - - GW-GC 
MW-4D 1 SS - - - - - - - - - - - GC 
MW-4D 0-5 BULK - - - - - - - - - - - GC & GW-GC 
MW-4D 6 SS - - - - - - - - - - - GW-GC 
MW-4D 11 SS - - - ' - - - - - - - - GW-GC 
MW-4D 16 SS - - - - - - - - - - - GC 
MW-4D 21 SS - - - - - - - - - - - GM-GC 
MW-4D 20-25 BULK - - - - - - - - - - - GM-GC &GW 
MW-4D 28 SS - - - - - - - - - - - GW 
MW-5D 7 SS 28.2 - - - - - - - - - - SP 
MW-5D 6-15 BULK - - 0 64 36 - - 104.8 28.5 - 4.48 SC&SP 
MW-5D 17 SS 60 - - - - NP NP - - - - SP-SM 
MW-5D 15-20 BULK - - 0 30 70 - - 95.7 35.1 - 4.59 SP & SP-SM 
MW-5D 22 SS - - - - - - - - - - - ML-OL 
MW-5D 26 SS 18.7 - - - - - - - - - - GW-GM 
MW-5D 25-30 BULK - - 70 20 10 - - - - - - GW-GM & GW 
MW-5D 31 SS 41 - - - - - - - - - - GW-GM 
MW-5D 30-35 BULK - - 72 21 7 - - - - - - GW-GM 

1 CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTOT11 and T27. 



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 5 of 10) 
Sampl e Location ASTM D2216 ASTM D6938 CP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uses 

Boring/ 
Test Pit 

Depth 
(ft) 

Type 
Natural 

Moisture 
Content (%) 

Dry Unit 
Weight 
(pcf) 

Gravel 
>#4 
(%) 

Sand 
(%) 

Fines 
<#200 

(%) 
LL PI MDD 

(pcf) 
OMC 
(%) 

Unconfined 
Compressive 
Strength (psf) 

Specific 
Gravity 

Soil 
Classification 

MW-6D 1 ss 7.8 - - - - - - - - - - GW-GM 
MW-6D 0-3.5 BULK - - 55 28 17 - - 136.1 8.2 - - GW-GM 
MW-6D 5 SS 9.8 - - - - 26 6 - - - - GC 
MW-6D 3.5-7.5 BULK - - 47 34 19 - - 127 12.1 - - GC 
MW-6D 10 SS 9.1 - - - - - - - - - - GC 
MW-6D 14 SS 6 - - - - - - - - - - GW-GM 
MW-6D 18 SS 26.4 - - - - 42 14 - - - - ML-OL 
MW-6D 17.5-20 BULK - - 19 29 52 - - - - - - ML-OL 
MW-6D 25 SS 18.4 - - - - 22 4 - - - - SC 
MW-6D 33 SS 24.1 - - - - - - - - - - GW 
MW-6D 31.5-36.5 BULK - - 48 30 22 - - - - - - GW 
NSR-1 7 SS 15.4 - 22 44 34 - - - - - - ML 
NSR-1 13 SS 14.7 - - - - 26 8 - - - - CL 
NSR-1 17 SS 14.7 - - - - - - - - - - CL 
NSR-1 26 SS 15.2 - - - - - - - - - - GM 
NSR-1 31 SS 12.5 - - - - - - - - - - GC 
NSR-1 34 SS - - 57 29 14 - - - - - - GM 
NSR-1 43 SS 10 - - - - 22 3 - - - - GC 
NSR-2 0-5 BULK - - 39 41 20 - - 132.5 7.3 - - GM 
NSR-2 7-10 BULK - - - - - 28 NP - - - -

NSR-2 10-12.5 BULK 23.7 - - - - - - - - - - GM 
NSR-2 15-20 BULK - - 64 25 11 - - - - - - GC 
NSR-2 30-35 BULK 15.8 - - - - 23 7 - - - - GM 
NSR-2 35-40 BULK 17 - - - - - - - - - - SP 
NSR-2 55-56 BULK 28.6 - - - - - - - - - - SP 
NSR-2 60-62 BULK 27.4 - - - - - - - - - - GM 
NSR-2 67-70 BULK 26.3 - - - - - - - - - - SP 
NSR-2 70-72 BULK 13 - - - - - - - - - - SP 

1CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO Til and T27. 



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 6 of 10) 
Sample Location ASTM D2216 ASTM D6938 CP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uses 

Boring/ 
Test Pit 

Depth 
(ft) 

Type 
Natural 

Moisture 
Content (%) 

Dry Unit 
Weight 
(Ptf) 

Gravel 
>#4 
(%) 

Sand 
(%) 

Fines 
<#200 

(%) 
LL PI MDD 

(pcf) 
OMC 
(%) 

Unconfined 
Compressive 
Strength (psf) 

Specific 
Gravity 

Soil 
Classification 

NSR-3 78-80 BULK 21.8 - - - - - - - - - - SP 
NSR-3 0-5 BULK - - 53 27 20 - - 133.1 8.6 - - GM 
NSR-3 5-10 BULK 14.8 - - - - 32 12 - - - - GC 
NSR-3 13-15 BULK 12.8 - - - - - - - - - - GC 
NSR-3 15-18 BULK 9.3 - - - - - - - - - - GC 
NSR-3 23-25 BULK 14.4 - - - - - - - - - - GC 
NSR-3 34-37 BULK 18.9 - - - - - - - - - - SP 
NSR-3 40-45 BULK 17.5 - - - - - - - - - - GM 
NSR-3 47-50 BULK 12.1 - - - - - - - - - - GM 
NSR-4 0-5 BULK - - 35 39 26 - - - - - - GM 
NSR-4 12 SS 15.5 - - - - - - - - - - GC 
NSR-4 17 SS - - 51 30 19 - - - - - -

NSR-4 27 SS 13.5 - - - - - - - - - - CL 
NSR-4 31 SS 22.1 - - - - 21 NP - - - - CL 
NSR-4 41 SS 11.1 - - - - - - - - - - GC 
NSR-4 47 SS 13.8 - - - - - - - - - - GM 
NSR-4 59 SS 10 - - - - - - - - - - GC 
NSR-4 70 SS 9.3 - - - - - - - - - - GC 
NSR-4 75 SS 8.3 - - - - - - - - - - SW 
PDF-1 1 SS 8.5 - 57 31 12 - - - - - - GW 
PDF-1 4 SS 15.5 - 0 72 28 NP NP - - - - SM 
PDF-1 11 SS 22.3 - - - - - - - - - - SM 
PDF-1 16 SS 216.7 - 0 57 43 - - - - - - SM 
PDF-1 21 SS 46.5 - - - - - - - - - - SM 
PDF-1 33 SS 10.9 - 65 26 9 - - - - - - SW 
PDF-1 38 SS 29.1 - - - - - - - - - - SW 
PDF-1 43 SS 15.5 - - - - - - - - - - SW 
PDF-1 48 SS 23.7 - 1 75 24 - - - - - - SP-SW 

1 CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO Til and T27. 



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 7 of 10) 
Sample Location ASTM D2216 ASTM D6938 CP-311 ASTM D4318 ASTM D698 Fland Penet. AASHTO T85 uses 

Boring/ 
Test Pit 

Depth 
(ft) 

Type 
Natural 

Moisture 
Content (%) 

Dry Unit 
Weight 

(pcf) 

Gravel 
>#4 
(%) 

Sand 
(%) 

Fines 
<#200 

(%) 
LL PI MDD 

(pcf) 
OMC 
(%) 

Uncon fined 
Compressive 
Strength (psf) 

Specific 
Gravity 

Soil 
Classification 

PDF-2 2 ss 17.5 - - - - NP NP - - - - SM 
PDF-2 2-5 BULK - - 0 75 25 - - - - - - SM 
PDF-2 6 SS 20.4 - - - - - - - - - - SM 
PDF-2 11 SS 29.9 - - - - - - - - - - SM 
PDF-2 10-15 BULK - - 0 63 37 - - - - - - SM 
PDF-2 17 SS 55.9 - - - - - - - - - - SM 
PDF-2 21 SS 62.6 - - - - - - - - - - SM 
PDF-2 20-25 BULK - - 4 51 45 - - - - - - SM 
PDF-2 28 SS 41 - - - - - - - - - - GW-GM 
PDF-2 27-30 BULK - - 66 18 16 - - - - - - GW-GM 
PDF-3 0-3.5 BULK - - 34 51 15 - - 131.7 7.8 - - GW 
PDF-3 4 SS 19 - - - - 27 NP - - - - GC 
PDF-3 9 SS 30.2 - - - - - - - - - - SM 
PDF-3 7.5-12 BULK - - 0 8 92 - - - - - - SM 
PDF-3 19 SS 39.5 - - - - - - - - - - SM 
PDF-3 24 SS 53.7 - - - - 40 NP - - - - ML-OL 
PDF-3 23-25 BULK - - 0 16 84 - - - - - - ML-OL 
SSR-1 1 SS 9.6 - - - - 29 12 136.8 6.8 - - CL 
SSR-1 1-8 BULK - - - - - - - - - - - CL 
SSR-1 7 SS 9.5 - - - - - - - - - - CL 
SSR-1 10 SS 4 - 60 27 13 24 NP - - - - CL 
SSR-1 17 SS 8.2 - - - - - - - - - - CL 
SSR-1 24 SS 12.1 - - - - - - - - - - CL 
SSR-1 30 SS 10 - - - - - - - - - - CL 
SSR-1 35 SS 11 - - - - - - - - - - CL 
SSR-1 48 SS 5.8 - - - - - - - - - - CL 
SSR-1 57 SS 9.7 - - - - - - - - - - SW 

1CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO Til and T27. 



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 8 of 10) 
Sample Location ASTM D2216 ASTM D6938 CP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uses 

Boring/ 
Test Pit 

Depth 
(ft) 

Type 
Natural 

Moisture 
Content (%) 

Dry Unit 
Weight 

(pcf) 

Gravel 
>#4 
(%) 

Sand 
(%) 

Fines 
<#200 

(%) 
LL PI MDD 

(pcf) 
OMC 
(%) 

Unconfined 
Compressive 
Strength (psf) 

Specific 
Gravity 

Soil 
Classification 

SSR-1 63 ss 11.3 - - - - - - - - - - GM 
SSR-1 76 ss 16 - - - - - - - - - - SM 
SSR-1 90 ss 10.7 - - - - - - - - - - SW 
SSR-2 2 ss 9.8 - - - - 28 9 - - - - ML-OL 
SSR-2 0-6 BULK - - - - - - - 118.8 10.4 - - ML 
SSR-2 7 SS 6.9 - - - - 28 10 - - - - CL 
SSR-2 6-12 BULK - - - - - - - 121.1 9.9 - - CL 
SSR-2 12 SS 7.9 - - - - - - - - - - CL 
SSR-2 17 SS 12.4 - - - - - - - - - - CL 
SSR-2 24 SS 16 - - - - - - - - - - CL 
SSR-2 31 SS 20.5 - - - - 28 11 - - - - CL-CH 
SSR-2 36 SS 28.8 - - - - - - - - - - GC 
SSR-2 66 SS 10.4 - 56 30 14 - - - - - - GM 
SSR-2 75 SS 37.7 - 55 34 11 - - - - - - GM 
SSR-3 2 SS - - - - - - - - - - - GW-GC 
SSR-3 8 SS - - - - - - - - - - - GC 
SSR-3 13 ss 15.4 - - - - - - - - - - CL 
SSR-3 18 ss - - - - - - - - - - - CL 
SSR-3 30 ss 15 - - - - - - - - - - CL 
SSR-3 37 ss 20.2 - - - - - - - - - - GC 
SSR-3 39 ss 11.1 - - - - - - - - - - GW-GC 
SSR-3 53 ss 11.6 - - - - - - - - - - GW-GC 
SSR-3 70 ss 8.1 - - - - - - - - - - GW-GC 
SSR-3 76 ss 7.5 - - - - - - - - - - SP 
SSR-3 87A ss 7.9 - - - - - - - - - - SP 
SSR-3 87B ss 8.5 - - - - - - - - - - SP 
SSR-3 91 ss 19.3 - - - - - - - - - - SW 

1 CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO Til and T27. 



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 9 of 10) 
Sample Location ASTM D2216 ASTM D6938 CP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uses 

Boring/ 
Test Pit 

Depth 
(ft) 

Type 
Natural 

Moisture 
Content (%) 

Dry Unit 
Weight 
(pcf) 

Gravel 
>#4 
(%) 

Sand 
(%) 

Fines 
<#200 

(%) 
LL PI MDD 

(pcf) 

OMC 
(%> 

Unconfined 
Compressive 
Strength (psf) 

Specific 
Gravity 

Soil 
Classification 

SSR-3 95 ss 18.5 - - - - - - - - - - SP-SM 
SSR-4 0-4 BULK 7.5 - 36 38 26 24 4 126.6 10.3 - - GW 
SSR-5 0-4 BULK 6.5 - 57 33 10 - - 132.8 7.3 - - GW 
SSR-5 6 SS 12.4 - 21 48 31 25 2 - - - - SC 
SSR-5 5-8 BULK - - - - - - - - - - - SC 
SSR-5 9 SS 29.3 - 12 23 65 - - - - - - SM 
SSR-5 8-12 BULK - - - - - - - - - - - SM 
SSR-5 13 SS 25.6 - - - - - - - - - - SM 
SSR-5 17 SS 42.9 - 1 30 69 - - - - - - SM 
SSR-5 15-20 BULK - - - - - - - - - - - SM 
SSR-5 22 SS 74.7 - 2 42 56 - - - - - - SM 
SSR-5 27 SS 13.2 - - - - 21 1 - - - - GC 
SSR-5 32 SS 10.3 - - - - - - - - - - 0 
SSR-5 40 SS 23.8 - - - - - - - - - - SW 
SSR-5 40-45 BULK - - 4 85 11 - - - - - - SW 
SSR-5 48 SS - - - - - - - - - - - SP 
SSR-5 47-50 BULK 26.9 - 0 61 39 - - - - - - SP 
SSR-5 57 SS - - - - - - - - - - SM 
SSR-5 55-60 BULK 27.9 - 0 51 49 - - - - - - SM 

TP2011-AT1 - BULK 12.8 97.5 32 45 23 24 6 127.2 9.2 - - SC-SM 
TP2011-AT2 - BULK 11.7 100.8 46 37 17 21 NP 138 7.6 - - GM 
TP2011-AT3 - BULK - - 49 38 13 - NP 135.6 8.2 - - GM 
TP2011-AT5 - BULK 15.8 118 50 31 19 35 8 133.4 8.4 - - GM 
TP2011-AT6 - BULK 14.8 109.3 40 38 22 32 11 130.1 9.3 - - GC 
TP2011-FD1 - BULK - - 84 11 5 - - - - - 2.721 -

TP2011-FD2 - BULK - - 49 27 24 27 NP 132.3 12.1 - - -

TP2011-FD3 - BULK - - 62 22 16 27 8 131.6 10.3 - - -

1CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO Til and T27. 



Table 1.1A cont. - Summary of 2011 Laboratory Test Results (Sheet 10 of 10) 
Sample Location ASTM D2216 ASTM D6938 CP-311 ASTM D4318 ASTM D698 Hand Penet. AASHTO T85 uses 

Boring/ 
Test Pit 

Depth 
(ft) 

Type 
Natural 

Moisture 
Content (%) 

Dry Unit 
Weight 

(pcf) 

Gravel 
>#4 
(%) 

Sand 
(%) 

Fines 
<#200 

(%) 
LL PI MDD 

(pcf) 
OMC 
(%) 

Unconfined 
Compressive 
Strength (psf) 

Specific 
Gravity 

SoilElassifi cation 

TP2011-FD4 - BULK - - 52 25 23 - - - - - 2.726 -

TP2011-FD5 - BULK - - 29 16 55 - - 132.4 9.9 - - -

TP2011-FD6 - BULK - - 55 25 20 - - - - - - -

TP2011-FD7 - BULK - - 77 15 8 22 NP 153.2 4.1 - - -

TP2011-FD8 - BULK - - 98 1 1 - - - - - - -

TP2011-FD13 - BULK - - 70 18 12 - - - - - 2.541 -

TP2011-FD15 - BULK - - 85 10 5 - - - - - 2.589 -

1CP-31 is a sieve analysis method established by the Colorado Department of Transportation that modifies AASHTO Til and T27. 



Table 1.1B - Summary of Prior Laboratory Test Results 
Sample location ASTM D2216 Gradation ASTM D4318 ASTMD1557C USDA 

Boring/ Depth (ft) / 
Type 

Natural 
Moisture 

Content (%) 

Gravel 
>#4 
{%) 

Sand 
Fines 

<#200 
{%) 

LL PI MDD OMC Soil 
Test Pit Location 

Type 
Natural 

Moisture 
Content (%) 

Gravel 
>#4 
{%) 

(%) 

Fines 
<#200 

{%) 
LL PI 

(pcf) (%) Classification 

B-2 9.5 - - 37 41 22 - - - - - •  

B-4 9.5 -  •  - 41 37 22 - - - - -

B-8 9.5 - - 57 33 10 -  '  - . - -

B-9 19.5 - 0 35 65 - - - -

B-ll 20 - 0 39 61 - - - - -

St. Louis Adit Cut Above Adit Bulk - 49 43 8 - - 133 7.5 -

Dolores River River Bank Bulk - 54 16 30 - - 131 11 -

Dolores River River Bed Bulk - 90 5 5 - - - - -

Near B-13 0
 

1 Bulk - 71 26 3 - - - - -

TP2004A-1 - Bulk 14.9 59 28 13 26 8 - - silty loam 
TP2004A-2 - Bulk 12.4 62 28 10 28 8 - - silty loam 
TP2004B - Bulk 13.8 64 24 12 31 11 - - silty loam 
TP2004C - Bulk 11,8 46 32 22 26 8 - - silty loam 
TP2004D - Bulk 9.2 32 44 24 21 4 - - silty loam 

Line Camp Pit - Bulk 14,9 10 54 36 21 3 - silty loam 
Hay Camp Pit - Bulk 4.1 1 14 85 28 8 - - loam 

Mountain Stone Pit Topsoil Bulk 12.1 1 34 65 29 10 - - loam 
Mountain Stone Pit 3/4" Bulk 4.7 62 28 10 NP NP - - loamy sand 
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Photo 6.2 - Gregg 20-ton track mounted rig (inside) 
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Photo 10.3 - TP2011 
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Photo 10.4 - ED-2 10'-12' alluvium 
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Photo 10.6 - TP2011-2 excavation through solids (orange material) and 
calcines (purple material) 
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Photo 10.7 - Spoil pile, TP2011-8 

Photo 10.8 -TP2011-16 excavation, liner and thin layer of orange solids visible 
at lower right 
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Photo 10.9 - TP2011-15 2' to 10' spoil pile 

Photo 10.10 -TP2011-16 10' to 20' spoil pile 
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Photo 10.13 - Undated photo depicting demolition of former acid plant in NSR area 
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BORING AND TEST PIT LOGS 
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2011 Boring Logs 

2011 Investigations, Analyses and Evaluations | Part A 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECTNAME 

Rico-Argentine Site - OU01 

LOG OF BORING NUMBER ADF/R1 

ARCHITECT-ENGINEER 

Drilling Company: Boart Longyear 
SITE LOCATION 

& g 
t i 

EI 

DESCRIPTION OF MATERIAL 

5 E SURFACE ELEVATION +8,843.9 Feet 

a. 

e K 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- + A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/<FT) 

20 30 40 50 

32: 

JUEJE 

ss 

PA 

FILL - Silty GRAVEL (GM) - moist - grayish - angular 
rock fragments 

*NOTE: Laydown yard has been reworked with 
excavating equipment 

SS 

PA 

SS 

p o ' FILL - Silty SAND (SM), fine to medium - extremely 
\ dense - moist 

\>60 blows 6-12" at 5.5' . 
<ig o FILL - Silty GRAVEL (GM), mostly pebble gravel - moist 

' -\grayish - angular rock fragments - grades tan, brown / 
FILL - Mine spent ore - well graded sand sized (SW) -
medium dense - dry - burgundy and white 

<111.5 
ie 
f-

3SE 

2M: 

FILL - Calcines - sand and silt sized (SM) - moist 

PA 
<14.0 

SS 

FILL - Spent ore - well graded SAND (SW) - medium 
dense - moist - burgundy and trace white 

< 16.0 
FILL: Calcines - sand and silt sized (SM) - wet 

PA <18.5 
FILL -Silty GRAVEL (GM), Cobbles - moist - light brown 

<LQ o with 4-0" layer stained yellow 

i 
A2 <8k 

252! 

3BL 

ss FILL - Calcine tailings - sand and silt sized (GM) -
extremely dense - wet 

PA 23.5 

SS 

ALLUVIUM - Silty. GRAVEL (GM) - angular to 
subrounded cobbles up to 5" diameter - extremely dense 
- wet - flowing 25,0-27.0' then increasing clay down to 
30.0' - Wet at 30.0' but not flowing 

PA 

(30.0 

>100/12" 

>80/12" 

/ 

>60/12" 

-JOT SS ALLUViUM - Silty GRAVEL (GM) - angular to 
•J310, subrounded cobbles up to 5" diameter - wet - increasing . 

\clay down to 31.0'-wet at 31.0'but not flowing (GM) / 
End of Boring 
Boring logged by: L. Beem 
Casing: 7.0" I.D. Sonic 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

1389466 
BORING STARTED 10/2/11 AECOM OFFICE Denver 

2267869 
BORING COMPLETED 10/2/11 ENTERED BY 

SJH 
SHEETNO. OF 

1 1 

21.0'WD 
RIG/FOREMAN 

SONIC C600/ 
APPD BY 

EED 
AECOM JOB NO. 

60157757 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site • OU01 

LOG OF BORING NUMBER ADF/R2 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

HI SURFACE ELEVATION' +8,842.7 Feet 

DESCRIPTION OF MATERIAL 

LL. . Q t 
§ 3 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 

1 . 2  3  4  5  

PLASTIC 
LIMIT % 

X - -

10 

. WATER LIQUID 
CONTENT %. LIMIT % 

A 
20 30 40. 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

SS 
FILL - Silty GRAVEL (GM), pea gravel size and stained -
moist - black 

33L 

33QL 

3ESZ 

2QE 

253E 

3EL 

PA 

SS 

FILL - Sandy SILT (SM), coarse sand size fragments of 
hermosa - moist - black with red / 
FILL - Silty CLAY (CL/CH) with some Pebble-Cobble 
fragments and Gravel - moist - brown - liner in core at 

^3.0', rubber 
FILL - Calcines (SM) 4-5-7.5' - calcines increasing clay 
with depth trace fine gravel - extremely dense 

XXX-
PA 

SS 

PA 

SS 
2 

PA 

SS 

PA 

7.5 

9.0 
FILL - WOOD debris mixed with Silt and trace Clay -
decomposition odor 

9.5 ^ FILL - Well graded SAND (SW), medium to coarse - wet 
1TU(\to saturated /t 

FILL - Silty GRAVEL (GM) - angular gravel - extremely 
.dense - saturated 
FILL - Silty GRAVEL (GM), trace Clay, increasing Clay 
down - angular and subrounded cobble up to 7" in 
diameter - wet 

14:5 

17.0 

FILL - Well graded GRAVEL (GW), with fine to coarse 
Sand - angular and subrounded 1-2" minus - dense -
saturated - wire and piece of timber 

ALLUVIUM - Silty GRAVEL (GM) with trace Clay - mostly 
subrounded cobbles up to 5" in diameter - extremely 
dense - wet not saturated 

20:5 

"-Q.. 

"/-Q. 

(i • 

Well graded GRAVEL (GM) with fine to coarse Sand -
subrounded cobbles up to 6" diameter- saturated 

Increasing Silt to 28:0' 

28:0 
Silty GRAVEL (GM) with fine to coarse Sand - angular 
and subrounded cobbles up to 5" diameter - wet 

30.0 

9 
58/12 

1* 

-33-

>50/6' 

if 50/6' 

End of Boring 
Backfilled with bentonite chips to gravel surface (8 bags) 
Hole caved below 20.0' 
Boring logged by: L. Beem 
Casing: 7.0" I.D. Sonic 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1389765 

BORING STARTED 10/2/11 AECOM OFFICE Denver 
EASTING 

2267877 
BORING COMPLETED 

10/2/11 
ENTEREDBY 

SJH 
SHEET NO. OF 

1 1 

7.0'WD 
RIG/FOREMAN 

SONIC C600/ 
APP'D BY 

EED 
AECOM JOB NO. 

60157757 







AECOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER BAH-01 

ARCHITECT^ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

DESCRIPTION OF MATERIAL 

K SURFACE ELEVATION +8,912.6 Feet 

o. 

5 <o z m 
D —J 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1  2 . 3  4  5  

PLASTIC WATER LIQUID 
LIMIT % . CONTENT % LIMIT % 

* A 
.10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

U53C 

3EJL 

3SSL 

352E 

3SOL 

Cobbles, silt, sand - drilling mud: brown-red brown 

Angle boring at 13 degrees from horizontal 

Easy drilling - drill mud brown 

17.0 
Cobbles, boulders - drill mud brown with multiple rock 
type fragments 

Easy drilling - drill mud brown with red ss, gray Is and 
others. 

30.0 
Boulder 

34.0 
Cobbles, boulders - easy drill- drill mud brown 

Moderate drill - drill mud brown 

40.0 
. . .  c o n t i n u e d  

The stratification lines represent the approximate boundary lines between soil types: insitu, the transition may be gradual. AECOM JOB NO. 
60157757 

SHEET NO. 



AECOM 
CLIENT 
Atlantic Richfield Company 

LOG OF BORING NUMBER BAH-01 

AECOM PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

U
N

IT
 D
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PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

>r • A 

10 20 30 40 50 

STANDARD 
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SURFACE ELEVATION +8,912.6 Feet (Continued) U
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PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

>r • A 

10 20 30 40 50 

STANDARD 
<S> PENETRATION BLOWS/(FT) 
10 20 30 40 '50 

rf 41 0 Boulder - moderate drill - drill mud brown 

45.0 

50:0 -

b 0 
oO'C X°< 
o O 
oOc 

b 0 
DOc 

Cobbles, boulders 

50.0 £ Boulder - drill mud brown-red brown - multiple rock 
fragment types 

53.0 

ss.o 

>VJ 

X°< 
-U r\ 

Cobbles, boulders - easy drill 

55.0 

C( 56.0 Boulder 

60.0 

b 0 
jOc 
x°< 

Cobbles, boulders - easy drill 

60.0 

g 

g 

Boulder - drill mud brown - multiple rock fragment types 

64.0 
65.0 X°< 

b 0 

>o(X 
b ty 3°e 
j0>°< 
b 0 3°G 
x°< 
b 0 >°C 
X°< 
b 0 
5<x 
)5°< 
b 0 

Xc< 

Cobbles, boulders 
Lost circulation at 65.0' 

Easy drill - some cobbles 

70.0 

75.0 

80.0 

X°< 
b 0 

>o(X 
b ty 3°e 
j0>°< 
b 0 3°G 
x°< 
b 0 >°C 
X°< 
b 0 
5<x 
)5°< 
b 0 

Xc< 

Cobbles, boulders 
Lost circulation at 65.0' 

Easy drill - some cobbles 

.. . continued 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. SHEET NO. OF 
60157757 2 4 
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A3C0M 

CLIENT 
Atlantic Richfield Company 

LOG OFSORING NUMBER BAH-01 

A3C0M PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 
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DESCRIPTION OF MATERIAL 
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PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % . 

• A 
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SURFACE ELEVATION +8,912.6 Feet (Continued) U
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PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % . 

• A 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 

-85:0-

1 

>^< 
to 0 
jOC 
>&"  
to 0 
, O r  

Cobbles, boulders 

85.0 

1 

£ Hard boulder - drill mud brown-red brown - multiple rock 
type fragments 

88.0 

90.0 

95.0 

-100:0" 

1 

to 0 

to Cs 

to O 

to O 
>0<Z 
>&"< 
to 0 

)0Q>°< 
to 0 >°C 
X°< 
to 0 

)o0>°< 
to 0 

)O0>°< 
to 0 

to 0 
aO<: 
)O0,°< 
to 0 

to 0 

>•&•< >o 0 

_ r\ o 

Cobbles, boulders - moderate drilling 

Circulation 100.0-104.0' - drill mud brown-red brown 

Relatively easy drilling 

to 0 

to Cs 

to O 

to O 
>0<Z 
>&"< 
to 0 

)0Q>°< 
to 0 >°C 
X°< 
to 0 

)o0>°< 
to 0 

)O0>°< 
to 0 

to 0 
aO<: 
)O0,°< 
to 0 

to 0 

>•&•< >o 0 

_ r\ o 

Cobbles, boulders - moderate drilling 

Circulation 100.0-104.0' - drill mud brown-red brown 

Relatively easy drilling 105.0 

110,0 

115.0 

120.0 

2 

to 0 

to Cs 

to O 

to O 
>0<Z 
>&"< 
to 0 

)0Q>°< 
to 0 >°C 
X°< 
to 0 

)o0>°< 
to 0 

)O0>°< 
to 0 

to 0 
aO<: 
)O0,°< 
to 0 

to 0 

>•&•< >o 0 

_ r\ o 

Cobbles, boulders - moderate drilling 

Circulation 100.0-104.0' - drill mud brown-red brown 

Relatively easy drilling 

. . .  c o n t i n u e d  

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. SHEET NO. OF 
60157757 3 4 



AECOM 

CLIENT 
Atlantic Richfield Company 

LOG OF BORING NUMBER BAH-01 

AECOM PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 
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DESCRIPTION OF MATERIAL 
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PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

* A 
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® PENETRATION BLOWS/(FT) 
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SURFACE ELEVATION +8,912.6 Feet (Continued) U
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PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

* A 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 

to 0 
5<X 
X°< 

Cobbles, boulders - moderate drilling 

124;0 
125.0 N Boulder - circulation restored - drill mud brown-red brown 

- multiple rock types in mud 

127.0 

X°< 
to 0 

X°< 
to 5 
. O c  
x°< 
to 0 

X°< 
to 0 
i O r  

Cobbles, boulders - easy drilling 

137.0 

130.0 

135.0 

3 

X°< 
to 0 

X°< 
to 5 
. O c  
x°< 
to 0 

X°< 
to 0 
i O r  

Cobbles, boulders - easy drilling 

137.0 

3 

140.0 

145.0 

$ 
Of 

Boulder - circulation returns drill mud brown-red brown -
multiple rock types in mud 

145.0 

)o0)O< 
L r\ 

Drill mud changed to gray-green - mineralogy appears 
consistent with latite, no other rock fragments present. 

147.0 

150.0 

Drill mast and front of rig lift off the ground, driller backed 
off down pressure, rig sets back to original location. 
Driller notes possible bedrock at 147.0'. Drill mod 
appears to contain latite fragments, no others. Drilled 
about-6.0" into rock 

Remove drill string 10/31/2011 (broken roller bit) 

Replace HWT with core bit and redrill to 147.0' 

Over burden logged by L. Beem. 

Continued as rock core log below 147.0'. 

155.0 

160.0 

Drill mast and front of rig lift off the ground, driller backed 
off down pressure, rig sets back to original location. 
Driller notes possible bedrock at 147.0'. Drill mod 
appears to contain latite fragments, no others. Drilled 
about-6.0" into rock 

Remove drill string 10/31/2011 (broken roller bit) 

Replace HWT with core bit and redrill to 147.0' 

Over burden logged by L. Beem. 

Continued as rock core log below 147.0'. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1388951 

BORING STARTED 
10/26/11 AECOM OFFICE Denver 

EASTING 
2268365 

BORING COMPLETED 
11/9/11 

ENTERED BY 
SUH 

SHEET NO. OF 
4 4 

WL RIG/FOREMAN 
/ 

APP'D BY 
EED 

AECOM JOB NO. 
60157757 
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AsCOM 

CLIENT 
Atlantic Richfield Company 

LOG OF BORING NUMBER BAH-01 

AsCOM PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION SURFACE ELEVATION +8,912.6 Feet 

t 

£ g 
•t is w ™ 
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VISUAL DESCRIPTION AND REMARKS 
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148.0 

Ru
n 

No
. Rock core log continued from soil 

boring log at 147.0' 

147 

150.0 

Ru
n 

No
. 

Cored to 153.0' - recovered few 
rock fragments of colluvial material. 
Switch back to HWT casing. No 
drill fluid return. 

153 

155.Q 

160.0 

Ru
n 

No
. 

Fragments of sandstone, shale and 
latite porphyry (Colluvium) 

156.0' - Fluid returns - medium 
green gray 

160 

Ru
n 

No
. 

37 20 
Fragments of greenstone, quartz 
vein, sandstone (Colluvium) - hard 
- largest clast 0.8' - switch to HQ3 to 

163 sample/drill through block - angle of 
L rods 15 degrees - core barrel stuck j 
\ tripped drill string / 

Ru
n 

No
. 

Fragments of greenstone, quartz 
vein, sandstone (Colluvium) - hard 
- largest clast 0.8' - switch to HQ3 to 

163 sample/drill through block - angle of 
L rods 15 degrees - core barrel stuck j 
\ tripped drill string / 

170.0 

175.0 

Ru
n 

No
. 

Variable hard and soft drilling -
advanced HWT casing with shoe bit 
- medium brown drill fluid returns 

174.0' - Add 10.0' feet of casing -
reem/no sample 

177.0' - Quartzite, light gray, 
17„ unfractured, hard, strong - possible 

• boulder 
I 177.17'- Drilling hard - return fluids / 
\ change color to dark gray - switch to / 
\ coring / 180.0 

Ru
n 

No
. 

62 32 

Variable hard and soft drilling -
advanced HWT casing with shoe bit 
- medium brown drill fluid returns 

174.0' - Add 10.0' feet of casing -
reem/no sample 

177.0' - Quartzite, light gray, 
17„ unfractured, hard, strong - possible 

• boulder 
I 177.17'- Drilling hard - return fluids / 
\ change color to dark gray - switch to / 
\ coring / 

Ru
n 

No
. 

62 32 
Fines (matrix) wash out during 
drilling - cored 178.0-183.0' - hard 

183 and soft zones - returns varied light 
gray (hard drilling) to dark dirty 

Fines (matrix) wash out during 
drilling - cored 178.0-183.0' - hard 

183 and soft zones - returns varied light 
gray (hard drilling) to dark dirty 

. . .  c o n t i n u e d  

The stratification lines represent the approximate boundary lines between soil/rock types: in situ, the transition may be gradual., AECOM 57757 SHEET N0 ^ OF 3 



A5COAf 

CLIENT 

Atlantic Richfjeld Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER BAH-01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION SURFACE ELEVATION +8,912.6 Feet 

DRILLING LITHOLOGY DISCONTINUITY 

SI 

UJ 

VISUAL DESCRIPTION AND REMARKS 

ujO p 

yoss 
u.u.SJ 

"•raŝ r 

98 60 

32M: 

186 

190 
190. 

80 40 

41 12 

^qm; 

78 20 

-20CT 

76 

brown (soft drilling) 
"Soft" smooth dnlling no 
cuttings/fluid return - trip HQ rods 
advance HWT casing through 
colluvium, no returns 
185.42' - Drilling becomes hard, 
switch to HQ3 core 

5Sandstone, light green gray, 
massive, hard, moderately strong, 
fine grained 
189.17' - Dark gray siltstone, closely 
fractured, moderately hard, weak, 
grades to s.s. 
Medium dark gray iimestone closely 
fractured 

Drill/core to. 193.0' and pull drill 
string 
sandstone and siltstone with 
medium brown sandy clay matrix -
variable hard to soft drilling - most 
fines (matrix) washing out 
193.42' - Drilling becomes variably 
hard, soft zones encountered 
198-58' - Latite porphyry - light 
green gray, medium grained with 
pyrite stringers to vejnlets 

205 No.circulation 
Wash out from 200.0-202.33' 
202.33' - Latite porphyry, medium 
bluish gray (5B 5/1), hard, 
moderately strong with feldspars to 
0:25" 

200 

82 20 
CC 

-2T5̂ r 

67 

22B£ 

09 : 5204.5' - Shale, medium to dark gray 
' (N3.5), hard, weak, dosely 

fractured, 
Colluvium consists of mixture of 
sandstone, shale, arkose with red 
siltstone 
Fine grained matrix wash out - clast 
range from 0.4'-0,5" 

77 

Altered sandstone - medium 
greenish gray, fine grained, with 
apparent relic beds or cross bed at 
25 degrees to axis of core -
moderately fractured, moderately 
hard, weak with pyrite and quartz 
along fracture surfaces (up to 0.25") 

220.5214.5' - Small fault zone 
.. Possible bedrock at 215.0' 
: \ Closelyfractured 

. . .  c o n t i n u e d  

The stratification lines represent the approximate boundary lines between soil/rock types: in situ, the transition may be gradual. AECOM JOB NO. 
60157757 

SHEET NO. OF 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF'BORING NUMBER BAH-01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION SURFACE ELEVATION +8,912.6 Feet 

t r- Z £ g x 5 
fc & 

LITHOLOGY DISCONTINUITY 

SI 

i- < 
it 
§1 
O S  

VISUAL DESCRIPTION AND REMARKS 
SzE 
12$ 
LL II i" 

o 
D  •  o 

22S3T 

100 38 

23tnr 
m 

2242%hear zone - siltstone dark green 
gray, closely fractured with light 
gray gouge along fractures. 
Loss circulation, core blocked, stop 
trip at 220.5' - switch back to 5.0' 
core barrel for recovery 
Good circulation through 5,0' run -
NQ rods at 15.5 to horizontal 
degrees at surface 

34 

2253T 

Siltstone, medium dark gray (N3.5), 
hydrothermally alt., finely dissim. 
pyrite, closely fractured with quartz 
veins and veinlets 0.063-.125", 
moderately hard, weak to 

>.2moderate;y strong. 

96 

240 

20 

23531 

Quartz vein, white to light gray 
(N9-N7), with vugs 
Lost circulation 
Shear zone with fault gouge, 
intensely fractured 
Sandstone/siltstone, medium dark 
gray (N4/5), sandstone very fine 
grained grades at 238.0' to 
siltstone, closely fractured, 
moderately hard, weak with pockets 
of pyrite and quartz to 0.25" 
240.0-252.0' - VOID - pushed rods 
with no resistance except for 
apparent slough zone when lowered 
rods to 244.0' to advance another 
5,0'. Pushed back through void from 
246.0-252.0'. Assume one 
continuous vo|d (St. Louis Tunnel) 

252 

2SCT 

Drill stem appeared to be following 
tunnel; at risk of losing core barrel 
terminated drilling hole after 12.0' of 
void, 

26CT 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

1388951 BORING STARTED 10/26/11 AECOM OFFICE Denver 

2268365 BORING COMPLETED 11/9/11 ENTERED BY 
SJH 

SHEET NO. OF 3 3 
WL (DEPTH) RIG/FOREMAN APP'D BY 

EED 
AECOM JOB NO. 

60157757 



MCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER ED-1 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,785.0 Feet 
= u> 
§ 3 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X * A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

J5JL 

JiUL 

20.0 

25.0 

-2GJL 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

FILL - Clayey Sandy GRAVEL (GC) - approximately 40% 
gravel and larger, 40% sand and 20% fines - mostly 
subangular to angular gravel - fines moderately plastic -
dark brown 5YR 3/3 - dry to 6.0" and then moist - dense 
to very dense 

J 

1SL5 

Black ORGANIC (OL) layer at 4.0' with decayed roots 
and organic smell 
Becomes wet at 4.5' 
ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW-GM) -
approximately 60% gravel and larger, 30% sand and 
10% fines - subrounded to rounded gravel - extremely 
dense to medium dense - fines non-plastic - brown 10YR 
4/3 
Note: Alluvium contact set at 5.0' instead of 4.0' due to 
angularity of particle and nature of fines, however, 4.0' is 
where alluvium "should" be based on height of dike and 
organic layer. 
Grades to Clayey Gravelly SAND (SC) at 10.0' with some 
subangular to angular particles - approximately 35% 
gravel, 40% sand and 25% fines 

Grades to Sandy GFtAVEL (GW) at 15.0' - predom. 
rounded to subrounded with some subangular 

5.0' heave in casing - adding water to casing at 17.5' 

ALLUVIUM - Silty fine SAND (SM) - non-plastic fines -
loose to medium dense - reddish brown 5YR 4/4 

Grades to dark yellowish brown 10YR 4/6 at 24.5' 

28.0 
ALLUVIUM - Silty fine SAND (SM) - low-plasticity fines -
loose to medium dense - dark yellowish brown 10YR 4/6 

. continued 

• 11 

,!9 

19 

\ 54 

\ 80/8" J3 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual, AECOM JOB^NO 57^57 SHEET NO. ^ OF ^ 



MCOM 

CLIENT 
Atlantic Richfield Company 

PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER ED-1 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITELOCATION 

t 
_ z t g 

E[ 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,765.0 Feet (Continued) 

«- I— o t 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

2(^ 30 . 40 50 

35.0 

40.0 

45.0 

5Q.Q 

55.0 

600  

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

ALLUVIUM - Silty fine SAND (SM) - low-plasticity fines -
loose to medium dense - dark yellowish brown 10YR 4/6 
Sample 8: Inadvertently disposed of sample 

. continued 

The stratification lines represent the approximate boundary lines.between soil types: in situ, the transition may be gradual. AECOM JOB NO. 
60157757 

OF 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER [=D-1 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

a 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,785.0 Feet (Continued) 

o UNCONFINED COMPRESSIVE STRENGTH 
TONSffT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- * --A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

JSJL GB 

333L 

GB 

GB 

J5JL 

GB 

GB 

80.0 

GB 

GB 

8S.0 

GB 

JQJL •; 90.0 

ALLUVIUM - Silty fine SAND (SM) - low-plasticity fines -
loose to medium dense - dark yellowish brown 10YR 4/6 
Driller reports loss of sample from casing - switching to 
"flap bit" 
Noticeably finer, higher silt content, possibly some clay 
fines, slightly more plastic 

Becomes reddish brown 7YR 4/4 

Transitions back to typical 28.0-60.0' material 

. . .  c o n t i n u e d  

t 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. 
60157757 

SHEET NO. OF 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER ED-1 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

El 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,785.0 Feet (Continued) 
2 E 

O UNCONFINEDCOMPRESSIVE'STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

x - -  «  A  
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

GB 

_95JL 

GB 

100 0 GB 

Becomes firmer (soft) (SM-SC), higher clay content, 
91 0 slightly more plastic - thinly laminated layers (approx. 

\1/8" to 1/4") - dark bluish gray / 
ALLUVIUM - Sandy Silty CLAY (CL) - 40% sand -
moderately plastic - soft - reddish brown 5YR 4/4 - moist 

End of Boring 
Backfilled with bentonite (22 bags) 
Boring logged by: A. Jewell 
Casing: 5,5h I.D. 
Automatic hammer used for standard penetration tests 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1386848 

BORING STARTED 
9/27/11 

AECOM OFFICE Denver 

2267956 
BORING COMPLETED 

9/28/11 
ENTERED BY 

SJH 
SHEET NO. OF 

4 4 
WL 

4.5' 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APPDBY 

EED 
AECOM JOB NO. 

60157757 



MCOM 

CLIENT 
Atlantic Richfield Company 

PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER ED-2 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

3 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8;790.7 Feet 

oc "L s £ 

UNCONFINED COMPRESSIVE STRENGTH 
^"tons/ft.2 

1 2 3 ' 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

>T + 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 A-

zee: 

3JEE 

3EE 

2EL 

2ESL 

3EE 

~3TT5~ 

GB 

GB 

GB 4.5 

GB 

GB 

GB 

GB 

GB 

5.0 Organic Cobbly Gravelly Silty SAND (SM-GM) -
\ moderately plastic fines - subrounded to subangular 
\ gravel and cobbles - decayed roots - organic smell -
\medium dense - moist 
Silty Sandy GRAVEL (GM-GP) and Cobbles - organic 
content from 5.0-7.0' - approximately 50% gravel and 
cobbles, 30% sand and.20% fines - gravel and cobbles 
subrounded to subangular up to 4.0" - fines moderately 
plastic - very dense - wet (GM-GP) 
Significant reduction in fines content (approx. 5%) at 7.5' 
(GW) 

Reduction in cobble content 
GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

10 GB 
31.5 

FILL- Clayey Silty Sandy GRAVEL (GW) with cobbles up 
to 4,0" or greater - subangular to angular - approximately 
60% gravei or larger, 30% sand and 10% fines - medium 
dense - dark brown 7.5YR 3/5 - dry to moist 

Change in color to dark yellowish brown 10YR 4/4 

2o.o No heave reported but sample recovery in core barrel is 
\difficult ' / 

ALLUVIUM - Silty fine SAND (SM) - non plastic - dark 
yellowish brown 10YR 4/4 - loose to medium dense - wet 
Some coarse subangular to subrounded sand at 20.0' 
Changes to dark reddish brown 5YR 4/3 at 22.0' 
Subrounded to well rounded gravels up to 1.0" (<15%) at 
22.5' 

4 
Hse 

4 

22 

-A—€fer-

End of Boring 
Backfilled with bentonite (9. bags) 
Boring logged by: A. Jewell 
Casing: 5.5" I.D. 
Automatic hammer used for standard penetration tests 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

1387046 
BORING STARTED 

9/28/11 
AECOM OFFICE Denver 

2267985 
BORING COMPLETED 

9/28/11 
ENTERED BY 

SJH 
SHEET NO. OF 

1 1 

5.0' 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APFDBY 

EED 
AECOM JOB NO. 

60157757 



MCOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site OU01 

LOG OF BORING NUMBER ED-3 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

DESCRIPTION OF MATERIAL 

a SURFACE ELEVATION +8,796.7 Feet 

it 

UNCONFINED COMPRESSIVE:STRENGTH 

"^TONS/FT.2 

1 2 3 4 5 

PLASTIC WATER 
LIMIT % CONTENT % 

x- • 
10 20 30 

LIQUID 
LIMIT % 

—A 
50 

STANDARD 
® PENETRATION 
10 20 30 

BLOWS/(FT) 
40 50 

221 

3S3E 

3S3L 

202: 

252. 

202; 

-33nr 

GB 

GB 

GB 

GB 

GB 

>3.5 

< 7.5 
GB 

GB 10.0 

GB 

GB 

GB 

GB 17.5 
GB 

GB 

GB 

GB: 

GB 

GB 

10 GB 

FILL - Silty Sandy Cobbly GRAVEL (GW) - approximately 
50% gravel and above, 40% sand and 10% fines -
cobbles to 4.0" - subangular to angular - dark reddish 
brown 10YR 4/3 - very loose -slightly moist 
Transitions to <5% cobbles, 40% gravel, 40% sand and 

\ 20% fines at 2.0' - subrounded to subangular - dark A 
\reddish brown 5YR 2.5/2 - moist (GM) / 

FILL - Organic fine Sandy SILT (OL) - roots (decayed), 
wood debris (<1") possibly milled wood - scattered 
angular gravel - moderately plastic - black - very loose -
moist to wet 
At 5.5' cobbles, angular gravel, clumps of similar material 
as 0.0-1.5' 
6.5-7.5' - Significant increase in medium to coarse 
angular sand content; becomes Silty Organic SAND 

i(SM), scattered angular gravels up to 2,0", decayed plant j 
(fibers 

i ALLUVIAL OVERBANK - Organic Sandy SILT (ML-OL) -
1 scattered coarse sand - moderately plastic - organic 
(smell- black - medium dense - wet 
(Attempted to push shelby tube at 10.0', but bent 
ALLUVIUM - Silty Sandy Cobbly GRAVEL (GM-GC) -
approximately 50% gravel and above, 40% sand and 10 
% fines - fines moderately plastic - cobbles to 4.0" -
subrounded to subangular - very dense - very dark gray 
Sample 4: No recovery 
Approximately 20% fines and dark brown 7.5YR 3/2 from 
12.5-15.0' 
Transitions to Gravelly SAND (SW) - approximately 40% 

(gravel, 50% sand and 10% fines - dark yellowish brown 
(10YR 4/4 - probable mix with unit below ) 
ALLUVIUM - Silty fine SAND (SM) - non-plastic -
scattered subrounded to rounded gravel - significant 
more gravel content that ED-1 or ED-2 - thin layers 
4.0-5.0" of up to 50% gravel - gap graded - dark 
yellowish brown 10YR 4/4 - very dense - wet 

Thin 4.0" medium or silty sand at 17. 
Attempted Shelby tube at 20.0' (bent) 
Large cobble at 22.5' 
22.5-30.0' - Absence of gravel and cobbles - gray low 
plasticity silty clay around 24,0' mixed with silty fine sand 
- reddish brown 7.5YR 4/3 
Dark yellowish brown 10YR 4/4 tinges mixed with 
primary color from 25.0-27.5' 
25.0 - Driller reports spoon sinking under it's own weight 
- run new sample with the same spoon at 26.5' 
30.0 - Driller reports spoon sinking under it's own weight 
- run,new sample with the same spoon at 31.5' 

. 33.0 

' 14 
-8k-

62 

<5 

End of Boring 
Backfilled with bentonite (9 bags) 
Boring logged by: A. Jewell 
Casing: 5.5" i.D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1387353 

BORING STARTED 
9/29/11 

AECOM OFFICE Denver 

2268007 
BORING COMPLETED 

9/29/11 
ENTERED BY 

SJH 
SHEET NO. OF 

1 1 
WL 

7.5' WD 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APPDBY 

EED 
AECOM JOB NO. 

60157757 



MCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site• OU01 

LOG OF BORING NUMBER ED-4 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

r- <• 

f  9 

S[ 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,810.2 Feet 

O- i-
P E 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 
* • A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

^20 ^ 30 40 50 

IHE 

3E3L 

2EE 

25JL 

2EL 

TTS" 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

.0 • 

GB 

GB 

GB 

GB 

GB 

GB 

FILL - Clayey Silty Sandy Cobbly GRAVEL (GC-GM) -
predom. angular to subangular gravel - approximately 
40% gravel, 40% sand and 20% fines - fines moderately 
plastic - medium dense to dense - dark brown 10YR 3/4 -
slightly moist 
Thin calcine layer at 2.0' 
Thin calcine layer at 3.0' 

Scattered oxidized waste rock 7.5-9.0' 

9.0-10.0' - Significant increase in gravel size 
-approximately 50% gravel, 40% sand and 10% silt -
cobbjes to 3.5" - reddish gray 10YR 5/1 

Tending toward predom. subrounded gravel 12.0-14.0' -
dark reddish brown 

14 0 Rock in tip at 13.25' 
"XThin calcine layer at 14.0' / 

ALLUVIUM - Silty Sandy GRAVEL (GW) - approximately 
60% gravel, 30% sand and 10% silt - subrounded to 
subangular gravel - medium dense to dense - reddish 
broWn 5YR 4/3 - wet 
Significant change in fines at 15.0' - approximately 20% 
clay, 40% sand and 40% gravel - fines moderate to high 
plasticity - cobbles to 4" - moist (GC) 

1^ • <gk 

f * 

Becoming wet 

23:0 Large 5" cobble 
ALLUVIUM - fine to medium grained SAND (SP), <5% 
Silt - scattered angular to well rounded gravel - dark 
reddish brown 5YR 4/3 - loose - moist to wet 
24.0-25.0': Up to 30% gravel content and coarse sand -
wet (SW) 
25.0-26:0': No gravel - transitions to silty fine sand with 
<10% silt-yellowish red 5YR 4/6 (SM) 
26.0-30.0': Transitions to <5% silt fines (SP) 

31.5 

4 

V 
\ 
* 

60 

End of Boring 
Backfilled with bentonite (9 bags) 
Boring logged by: A. Jewell 
Casing: 5.5" I D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1387671 

BORING STARTED 
10/2/11 

AECOM OFFICE Denver 

2268071 
BORING COMPLETED 

10/2/11 
ENTERED BY 

SJH 
SHEET NO. OF 

1 1 

14.0'WD 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APP'D BY 

EED 
AECOM JOB NO. 

60157757 



AECOM 
CLIENT 
Atlantic Richfield Company 

PROJECT NAME 
Rico-Argentine Site • OU01 

LOG OF BORfNG NUMBER ED-5 
Elevation, Northing and Easting estimated Ijor ED-5 
ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE'LOCATION 

XL 

33L 

ZBQL 

JE3L 

30L 

2ESI 

3EL 

~3irr 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,817.3 Feet 

* ' 

A • *!*. 

• •  

A •'/. 

g,. 

A 

13:0 

FILL - Cobbly Clayey Sandy GRAVEL (GC-GM) -
approximately 35% gravel and cobbles, 35% sand and 
30% clay and silt fines - fines are moderately plastic -
cobbles to 4" - subangular to angular gravel - black 5YR 
2.5/1 - medium dense to loose - moist 
Color change to dark reddish brown 2:5YR 3/3 from 
2.5-5.0' 
Void from 4.5-6.0' feet on southwest side of hole 
No recovery in core barrel from 5.0-7.5' (hole clean) 

Fill appears uncompacted from 8.5-10.0' (voids in matrix) 

Color change to black 5YR 2.5/1 from 10.0-12.5' 

Becoming wet 
Color appears influenced by calcines, no munsell match 
from 11.5-13.0' 

14.0 

20.0 

ALLUVIUM - Gravelly Sandy Organic SILT (SM-GM) - up 
to 40% sand, gravel and cobbles alluvial in nature with 
some infiltration from above - decomposed roots -

i organic odor - low plasticity - black - wet 
\Core sample mixed with upper and lower units in bag. 
ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 50% gravel and cobbles up to 4.0", 40% 
sand and 10% non-plastic si|t - predom. subrounded to 
well rounded gravel but with angular to subangular 
pieces - reddish black 10R 2.5/1 - dense to loose - wet 
Significant increase jn angular gravel from 15.0-18.0' 
15.0-20.0' - Lost part of the sample - drill went back in to 

^recover - 3 bags in.photo, top bag redrill 
ALLUVIUM - Clayey Silty Sandy Cobbly GRAVEL 
(GW-GC) - approximately 60% gravel and cobbles to 4" 
and well graded, 30% sand and 10% low plasticity silty 
fines - subrounded to well rounded gravel - loose to 
medium dense - olive brown 2.5YR 4/4 - wet 
20.0-22.0': Highly plastic clay intermixed - up to 20% 
clay - yellowish brown 

A 

IS 
A 

]31:5 
End of Bofing 
Backfilled with bentonite (13 bags) 
Boring logged by: A. Jewell 
Casing; 5:5" I.D. 

UNCONFINED COMPRESSIVE STRENGTH 

v TONS/FT.2 

1, 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- — + -A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

• >-

i  
<?> 4 

\ 
\ 

\ 

\ 

•16 

33 
P 

120:6 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1388160 

BORING STARTED 
10/3/11 

AECOM OFFICE Denver 
EASTING 

2267688 
BORING COMPLETED 

10/3/11 
ENTERED.BY 

SJH 
SHEET NO. OF 

1 1 

12.0' 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APP'D BY 

EED 
AECOM JOB NO. 

60157757 



MCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER ED-6 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

EI 

DESCRIPTION OF MATERIAL 

* SURFACE ELEVATION +8,786.2 Feet 
,e % 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC • WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

>r • A 
10 20 30 40 50 

f A 

STANDARD 
PENETRATION BLOWS/(FT) 

3SHL 

353L 

GB 

GB 

GB 

FILL - Silty Sandy GRAVEL (GW-GM) - approximately 
50% gravel, 35-40% sand and 10-15% silt fines - low 
plasticity - subangular to angular gravel - reddish brown 
2.5YR 4/4 - medium dense to dense - slightly moist 

Becomes dark bluish gray 
L /•>:*: 

GB 

GB 

GB 

GB 

GB 

GB 

ALLUVIUM - Clayey Sandy GRAVEL (GC) -
approximately 50% gravel, 30% sand and120% fines -
fines clayey with moderate to high plasticity - predom. 
rounded to subrounded gravel - very dark gray 5YR 3/1 
dense to medium dense - wet 
7.5-10.0' - Approximately 15% fines. 

15.0 

25 
* 

*&-

40 
J9 

2EL 

3JQL 

~3TCT 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

ALLUVIUM - Silty Gravelly SAND (SM) -subrounded to 
angular - approximately 40% sand, 40% gravel and 20% 
fines - reddish brown 2.5YR 5/3 - medium dense and 
loose - saturated 

Significant decrease in gravel content - approximately 
60% sand, 20% gravel and 20% silt fines - red 2.5YR 5/6 

Increase in gravel content - approximately 40% sand, 
40% gravel and 20% fines 
Grades to reddish gray 2.5YR 5/1 - approximately 40% 
moderately plastic silt fines, 40% sand and 20% gravel 

Grades to reddish brown 2.5YR 5/4 - approximately 65% 
sand, 20% gravel and 15% silt fines 

31.5 

13 

I9 

End of Boring 
Backfilled with bentonite (9 bags) 
Boring logged by: A. Jewell 
Casing: 5.5" I.D. 

Thestratification lines represent the approximate boundary lines between soil'types: in situ, the transition may be gradual. 

NORTHING 
1386829 

BORING STARTED 
10/4/11 

AECOM OFFICE Denver 
iEASTING 

2268171 
BORING COMPLETED . 

10/4/11 
ENTEREDBY 

SJH 
SHEET NO. 

5.0' WD 
RIG/FOREMAN 

MINI-SONIC C100/P. Cerventes 
APP'D BY 

EED 
AECOM JOB NO. 

60157757 



MCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site OU01 

LOG OF BORING NUMBER MW-1D 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

£ ° 

S[ 

32: 

3SSL 

Z2SSL 

-3T5-

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

5 a. SURFACE ELEVATION +8,811.0 Feet 

DESCRIPTION OF MATERIAL 

xrr 

FILL - Clayey Sandy Cobbly GRAVEL (GC) -
approximately <5% cobble, 40% gravel, 40% 
sand and 20% fines - fines moderately plastic -
cobbles to 3.5" or larger - subrounded to 
subangular - roots to 5.0' or greater - dark brown 
7.5 YR 3/2 - medium dense and loose 

7.5' - Color changes to brown 7.5YR 4/4 • 
cobbles 
Plant debris at 9.0' 

10.8 10.0'-Overbankalluvium-sandy 

less 

tT-3 Black Organic SILJ (OL) - organic smell -
\moderate plasticity - decayed roots / 

ALLUVIUM - Clayey Silty Sandy GRAVEL 
(GM-GC) with Cobbles to 4.0" - Approximately 
50% gravel and cobbles, 25% sand and 25% 
fines - fines moderately plastic - predom. 
subangular to subrounded - black 5YR 2.5/1 -
dense to extremely dense 

23.0' - Color changes to strong brown 7 5YR 4/6 • 
gravels become predom. subrounded 

31 5 Possible reduction in gravel size at 30.5' - fine 
\silty sand 

Endiof Boring. 
Boring logged by: A. Jewell 
Casing; 5.5" I.D. 
Boring completed as 2.0" diameter monitoring 
well: 0.010" PVC screen 15.0-25.0' with bottom 
plug and sand pack 14.0-27.0' -15.0' SCH 40 
PVC riser with flush mounted cover. 

i 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- « -A 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWSflFT) 
W W 30 40 50 

J0 
0 

11 

I 
J1 

X<IA 

J4 
®L 

53 

i5E 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

1387829 
BORING STARTED 

9/29/11 
AECOM OFFICE Denver 

2267941 
BORING COMPLETED 

9/30/11 
ENTEREDBY 

SJH 
SHEETNO. OF 

1 1 

7.0' WD 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APP'D BY 

EED 
AECOM JOB;NO. 

60157757 



AICOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER MW-1S 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

£ g 
I S 
UJ Ui 

SI 

_LQ_ 

JULiL 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,811.1 Feet 
No logging - No sampling 

See MW-1 D n 
a 1. 

% w 
i 3 

10.0 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

• A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/<FT) 

Boring completed as 2.0" diameter monitoring 
well: 0.010" PVC screen 4.0-9.0" with bottom plug 
and sand pack 3.0-10.0" - 4.0' SCH 40 PVC riser 
with flush mounted cover. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1387827 

BORING STARTED 
9/30/11 

AECOM OFFICE Denver 

EASTING 
2267945 

BORING COMPLETED 
9/30/11 

ENTERED BY 
SJH 

SHEET NO. OF 
1 1 

RIG/FOREMAN 
MINI-SONIC C100/D. Cerventes 

APP'D 8Y 
EED 

AECOM JOB NO. 
60157757 



MCOM 

CLIENT 
Atlantic Richfield Company 

LOG OF BORING NUMBER MW-2D 

MCOM PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION ry UNCONFINED COMPRESSIVE STRENGTH 

^TONSIFT.2 

1 2 3 4 5 

D
E

P
TH
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DESCRIPTION OF MATERIAL 

PLASTIC WATER LIQUID 
LiMIT % CONTENT % LIMIT % 

X- A 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 

JO 20 w 30 40 50 X S
A

M
P
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SURFACE ELEVATION +8,810.4 Feet i 3 

PLASTIC WATER LIQUID 
LiMIT % CONTENT % LIMIT % 

X- A 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 

JO 20 w 30 40 50 

GB 
FILL - Embankment - Silty Clayey Sandy 
GRAVEL (GM) - approximately 45% gravel, 35% 
sand and 20% fines - scattered cobbles up to 4.0" 
and larger - predom. subangular to angular gravel 
- dark reddjsh brown 5YR 3/2 - medium dense -
moist 
Color changes to a mix of dark reddish brown 
5YR 3/2 to strong brown 7:5YR 4/6 from 1.0-1.5' 
1.5-4.5' - Altered waste rock - <10% silt fines -
strong brown 
Dark reddish brown 7.5YR 5/3 from 4.5-9.0' 

Altered waste rock from 9.0-10.0' (similar to 
1.5-4.5') 
Brown 7.5YR 5/3 from 10.0-11.5' 

11.5 
11

11
11

11
11

11
11

11
11

11
11

11
1 

i 

€ 

f 

i 

1 GB 

FILL - Embankment - Silty Clayey Sandy 
GRAVEL (GM) - approximately 45% gravel, 35% 
sand and 20% fines - scattered cobbles up to 4.0" 
and larger - predom. subangular to angular gravel 
- dark reddjsh brown 5YR 3/2 - medium dense -
moist 
Color changes to a mix of dark reddish brown 
5YR 3/2 to strong brown 7:5YR 4/6 from 1.0-1.5' 
1.5-4.5' - Altered waste rock - <10% silt fines -
strong brown 
Dark reddish brown 7.5YR 5/3 from 4.5-9.0' 

Altered waste rock from 9.0-10.0' (similar to 
1.5-4.5') 
Brown 7.5YR 5/3 from 10.0-11.5' 

11.5 
11

11
11

11
11

11
11

11
11

11
11

11
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i 
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f 

i 

s.o GB 

FILL - Embankment - Silty Clayey Sandy 
GRAVEL (GM) - approximately 45% gravel, 35% 
sand and 20% fines - scattered cobbles up to 4.0" 
and larger - predom. subangular to angular gravel 
- dark reddjsh brown 5YR 3/2 - medium dense -
moist 
Color changes to a mix of dark reddish brown 
5YR 3/2 to strong brown 7:5YR 4/6 from 1.0-1.5' 
1.5-4.5' - Altered waste rock - <10% silt fines -
strong brown 
Dark reddish brown 7.5YR 5/3 from 4.5-9.0' 

Altered waste rock from 9.0-10.0' (similar to 
1.5-4.5') 
Brown 7.5YR 5/3 from 10.0-11.5' 

11.5 
11

11
11

11
11

11
11

11
11

11
11

11
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FILL - Embankment - Silty Clayey Sandy 
GRAVEL (GM) - approximately 45% gravel, 35% 
sand and 20% fines - scattered cobbles up to 4.0" 
and larger - predom. subangular to angular gravel 
- dark reddjsh brown 5YR 3/2 - medium dense -
moist 
Color changes to a mix of dark reddish brown 
5YR 3/2 to strong brown 7:5YR 4/6 from 1.0-1.5' 
1.5-4.5' - Altered waste rock - <10% silt fines -
strong brown 
Dark reddish brown 7.5YR 5/3 from 4.5-9.0' 

Altered waste rock from 9.0-10.0' (similar to 
1.5-4.5') 
Brown 7.5YR 5/3 from 10.0-11.5' 
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FILL - Embankment - Silty Clayey Sandy 
GRAVEL (GM) - approximately 45% gravel, 35% 
sand and 20% fines - scattered cobbles up to 4.0" 
and larger - predom. subangular to angular gravel 
- dark reddjsh brown 5YR 3/2 - medium dense -
moist 
Color changes to a mix of dark reddish brown 
5YR 3/2 to strong brown 7:5YR 4/6 from 1.0-1.5' 
1.5-4.5' - Altered waste rock - <10% silt fines -
strong brown 
Dark reddish brown 7.5YR 5/3 from 4.5-9.0' 

Altered waste rock from 9.0-10.0' (similar to 
1.5-4.5') 
Brown 7.5YR 5/3 from 10.0-11.5' 
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FILL - Embankment - Silty Clayey Sandy 
GRAVEL (GM) - approximately 45% gravel, 35% 
sand and 20% fines - scattered cobbles up to 4.0" 
and larger - predom. subangular to angular gravel 
- dark reddjsh brown 5YR 3/2 - medium dense -
moist 
Color changes to a mix of dark reddish brown 
5YR 3/2 to strong brown 7:5YR 4/6 from 1.0-1.5' 
1.5-4.5' - Altered waste rock - <10% silt fines -
strong brown 
Dark reddish brown 7.5YR 5/3 from 4.5-9.0' 

Altered waste rock from 9.0-10.0' (similar to 
1.5-4.5') 
Brown 7.5YR 5/3 from 10.0-11.5' 
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FILL - Embankment - Silty Clayey Sandy 
GRAVEL (GM) - approximately 45% gravel, 35% 
sand and 20% fines - scattered cobbles up to 4.0" 
and larger - predom. subangular to angular gravel 
- dark reddjsh brown 5YR 3/2 - medium dense -
moist 
Color changes to a mix of dark reddish brown 
5YR 3/2 to strong brown 7:5YR 4/6 from 1.0-1.5' 
1.5-4.5' - Altered waste rock - <10% silt fines -
strong brown 
Dark reddish brown 7.5YR 5/3 from 4.5-9.0' 

Altered waste rock from 9.0-10.0' (similar to 
1.5-4.5') 
Brown 7.5YR 5/3 from 10.0-11.5' 
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FILL - Embankment - Silty Clayey Sandy 
GRAVEL (GM) - approximately 45% gravel, 35% 
sand and 20% fines - scattered cobbles up to 4.0" 
and larger - predom. subangular to angular gravel 
- dark reddjsh brown 5YR 3/2 - medium dense -
moist 
Color changes to a mix of dark reddish brown 
5YR 3/2 to strong brown 7:5YR 4/6 from 1.0-1.5' 
1.5-4.5' - Altered waste rock - <10% silt fines -
strong brown 
Dark reddish brown 7.5YR 5/3 from 4.5-9.0' 

Altered waste rock from 9.0-10.0' (similar to 
1.5-4.5') 
Brown 7.5YR 5/3 from 10.0-11.5' 
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ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 5% cobbles, 60% gravel, 25% sand 
and 10% fines - non-plastic fines - angular to 
subrounded gravel - dense to medium dense -
dark reddish brown 7:5 YR 3/3- wet 
Increasing fines content to approx. 15% and low 
plasticity from 12.5-15.0' (GM) 
Increasing fines content to approx. 25% and low 
plasticity from 15.0-20.0' (GM) 

20 o Color change to reddish brown 5YR 4/4 at 19.0' 11
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ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 5% cobbles, 60% gravel, 25% sand 
and 10% fines - non-plastic fines - angular to 
subrounded gravel - dense to medium dense -
dark reddish brown 7:5 YR 3/3- wet 
Increasing fines content to approx. 15% and low 
plasticity from 12.5-15.0' (GM) 
Increasing fines content to approx. 25% and low 
plasticity from 15.0-20.0' (GM) 

20 o Color change to reddish brown 5YR 4/4 at 19.0' 11
11
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ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 5% cobbles, 60% gravel, 25% sand 
and 10% fines - non-plastic fines - angular to 
subrounded gravel - dense to medium dense -
dark reddish brown 7:5 YR 3/3- wet 
Increasing fines content to approx. 15% and low 
plasticity from 12.5-15.0' (GM) 
Increasing fines content to approx. 25% and low 
plasticity from 15.0-20.0' (GM) 

20 o Color change to reddish brown 5YR 4/4 at 19.0' 11
11
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ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 5% cobbles, 60% gravel, 25% sand 
and 10% fines - non-plastic fines - angular to 
subrounded gravel - dense to medium dense -
dark reddish brown 7:5 YR 3/3- wet 
Increasing fines content to approx. 15% and low 
plasticity from 12.5-15.0' (GM) 
Increasing fines content to approx. 25% and low 
plasticity from 15.0-20.0' (GM) 

20 o Color change to reddish brown 5YR 4/4 at 19.0' 11
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ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 5% cobbles, 60% gravel, 25% sand 
and 10% fines - non-plastic fines - angular to 
subrounded gravel - dense to medium dense -
dark reddish brown 7:5 YR 3/3- wet 
Increasing fines content to approx. 15% and low 
plasticity from 12.5-15.0' (GM) 
Increasing fines content to approx. 25% and low 
plasticity from 15.0-20.0' (GM) 

20 o Color change to reddish brown 5YR 4/4 at 19.0' 11
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ALLUVIUM - Silty Gravelly SAND (SW) -
approximately 50% sand, 45% gravel and 5-10% 
silt fines - non-plastic fines - well graded -
subrounded to angular to predom. well rounded -
yellowish red 5YR 5/6 - medium dense - wet 

Possible drop in gravel content 
26.5 

T 
1 • 

i 
i 
i 
® 25.0 

GB 

o < 
O O o 
0° gO< 

O < 
O O o 
o °  © o <  

O < 
O O o 
O ' A O '  o < 
o o o 
o O  o O '  o < 
O O o 
o °  o o c  

o < 
O oO 
o ©  o O «  

o c 

ALLUVIUM - Silty Gravelly SAND (SW) -
approximately 50% sand, 45% gravel and 5-10% 
silt fines - non-plastic fines - well graded -
subrounded to angular to predom. well rounded -
yellowish red 5YR 5/6 - medium dense - wet 

Possible drop in gravel content 
26.5 

T 
1 • 

i 
i 
i 
® 

26.5 8 GB 

o < 
O O o 
0° gO< 

O < 
O O o 
o °  © o <  

O < 
O O o 
O ' A O '  o < 
o o o 
o O  o O '  o < 
O O o 
o °  o o c  

o < 
O oO 
o ©  o O «  

o c 

ALLUVIUM - Silty Gravelly SAND (SW) -
approximately 50% sand, 45% gravel and 5-10% 
silt fines - non-plastic fines - well graded -
subrounded to angular to predom. well rounded -
yellowish red 5YR 5/6 - medium dense - wet 

Possible drop in gravel content 
26.5 
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End of Boring 
Boring logged by: A. Jewell 
Boring completed as 2.0" diameter monitoring 
well: 0.010" PVC screen 13.5-23.5' with bottom 
plug and sand pack 12.5-26.5' -13.5' SCH 40 
PVC riser with flush mounted cover. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1387836 

BORiNG STARTED 
10/2/11 
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EASTING 
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10/2/11 

ENTEREDBY 
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SHEET NO. . OF 
1 1 

WL 
11.5" WD 

RIG/FOREMAN 
MINI-SONIC C100/D. Cerventes 
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MCOM 

CLIENT 
Atlantic Richfield Company 

PROJECTNAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER MW-2S 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

EL 

_£JL 

JflJL 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,810.5 Feet 
No logging - No sampling 

See MW-2D 

10.0 
Boring completed as 2.0" diameter monitoring 
well: 0.010" PVC screen 5.0-10.0' with bottom 
plug and sand pack 4.0-10.0' -•5:0! SCH 40 PVC 
riser with flush mounted cover. 

UNCONFINED COMPRESSIVE STRENGTH 

"^TONS/FT.2 

1 2 3 4 5 

PLASTIC- WATER LIQUID 
LIMIT % CONTENTS LIMIT % 

X -  +  ' - - A  
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1387830 

BORING STARTED 
10/2/11 

AECOM OFFICE Denver 

EASTING 
2267759 

BORING COMPLETED 
10/2/11 

ENTERED BY 
SJH 

SHEET NO. OF 
1 1 

RIG/FOREMAN 
MINI-SONIC C100/D; Cerventes 

APP*D BY 
EED 

AECOM JOB NO. 
60157757 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER MW-3D 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 
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DESCRIPTION OF MATERIAL 

£ SURFACE ELEVATION +8,819.9 Feet 

<8.0 

<10.0 

FILL - Silty Cobbly Sandy Clayey GRAVEL 
(GM-GC) - approximately 5% cobbles, 40% 
gravel, 35 % sand and 20% fines - cobbles up to 
4.5" or larger - predom. angular to subangular 
gravel - well graded - medium dense - moist 
0.0-1.5' - Mostly silt fines - low plasticity - black 
5YR 2.5/1 
1.5-2.0' - Calcines with above 
2.0-2.5' - Fines <10% - low plastic silt (GW) 
2.5-6.5' - Predom clay fines - approx. 20% fines, 
moderate to high plasticity - dark brown 7.5YR 3/3 
(GC) 
6.5-8.0' - <5% non-plastic silt fines - dark reddish 

\brown 5YR 3/3 (GW) 
FILL - Clayey Sandy Cobbly GRAVEL (GC) -
approximately 40% grave!, 40% sand and 20% 
fines - fines clay with moderate to high plasticity -
predom. subrounded to well rounded gravel -

, medium dense - moist to wet 
i Decayed roots and stems - black color with 
\oxidized rock at 9.5-10.0' 
ALLUVIUM - Silty Clayey Cobbly GRAVEL (GC) -
approximately 50% gravel and cobbles, 35% sand 
and 15% clay and silt fines - moderately plastic 
fines - predom. subrounded to rounded - black 
5YR 2.5/1 - dense to loose - moist to wet 
11:5-12:5' - Grades to dark brown 7.5YR 3/3 -
fines become predom. silt - low plasticity - <10% 
(GW) 
12:5-15:0' - reduction in cobble content and gravel 
to 40% in favor of sand (SW) 
15.0-16.0' - No cobbles - <5% silt fines - approx. 
60% gravel and 40% sand (GW) 
16.0-17:5' - Increases fines - approx. 15% high 
plasticity clay - yellowish brown 10YR 5/8 
(GW-GC) 
17.5-20.0' - Transitions to siltier fines - low 
plasticity - approx 15% fines content - grades to 
dark brown 7.5YR 3/3 (GW-GC) 
20.0-22.5' - Transitions back to strong brown color 
7.5YR 4/4 

, 22.5-25.0' - Transitions to <5% fines - reduction in 
\gravel to approx. 50% gravel and 45% sand 
\(GW) _ / 
I Silty SAND (SM-SP) - predom. medium grained -
ysubangular to subrounded with scattered well 
(rounded gravels - strong brown 7.5YR 4/6 
End of Boring 
Boring logged by: A. Jewell 
Boring completed as 2.0" diameter monitoring 
weii: 0.010" PVC screen 13.0-23.0' with bottom 
plug and sand pack 12.0-25.5' -13.0' SCH 40PVC 
riser with flush mounted cover. 
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O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- + A 
10 20 30 40 50 

jo 
ft 

STANDARD 
PENETRATION BLOWS/(FT) 

. , 20 . 30 40 50 X | A 
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The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1388313 

BORING STARTED 
10/3/11 

AECOM OFFICE Denver 

2267602 
BORING COMPLETED 

10/3/11 
ENTERED BY 

SJH 
SHEET NO. OF 

1 1 

12.0' WD 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APPDBY 

EED 
AECOM JOB NO. 

60157757 



MCOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER MW-3S 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

3 

_5JL 

1 0 0  

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,819.9 Feet 
No logging - No sampling 

See MW-3D II 

10.0 

01 p-

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

>f- + A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

Boring completed as 2,0" diameter monitoring 
well: Total depth 10.0' - 0.010" PVC screen 
4.0-9.0' with bottom plug and sand pack 3.0-10.0* 
- 4.0' SCH 40 PVC riser with flush mounted cover. 

The stratification lines represent the approximate-boundary lines between soil types: in situ, the transition may be gradual. 
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NORTHING 
1388563 

BORING STARTED 
10/3/11 

AECOM OFFICE Denver 
EASTING 

2267604 
BORING COMPLETED 

10/3/11 
ENTERED BY 

SJH 
SHEET NO. 

RIG/FOREMAN 
MINI-SONIC C100/D. Cerventes 

APP'D BY 
EED 

AECOM JOB, NO. 
60157757 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site• OU01 

LOG OF BORING NUMBER MW-4D/4DR 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 
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DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,816.6 Feet 
FILL - Clayey Cobbly Sandy GRAVEL (GC) -
approximately 50% gravel and cobbles, 30% sand 
and 20% clayey fines - moderately plastic -
predom. subangular to angular gravel - dark 
reddish brown 5YR 3/3 - dense to loose - moist 
Becoming very cobbly (GW-GC)- cobbles up to 
6.0" - up to 30% cobble content - Becoming 
slightly moist - color change to dark reddish gray 
2.5YR 3/1 

1 9 5  

Possible fill/colluvium contact at 11.0' - clayey 
cobbly sandy grave) (GC) - approximately 50% 
gravel, 30% sand and 20% moderate plasticity 
clay fines - cobbles to 6.0" or larger - predom. 
subangular to angular gravel - reddish brown : 
7.5YR 3/4 - moist 
Large greenstone boulder in hole from 12.0-16.0' 
Transitions to yellowish red 7.5YR 4/6 from 
12:5-15.0' 
15.0-20.0' - Poor recovery - possible voids 
Offset boring 10.0' southwest - renamed MW-4DR 

32 

ALLUVIUM - Cobbly Clayey Silty Sandy GRAVEL 
(GM-GC) - approximately 25% cobbles, 30% 
gravel, 30% sand and 15% clay/silt fines - cobbles 
up to 6.0" - predom. rounded to subrounded -
brown 7.5YR 4/4 - dense to extremely dense - wet 

24.0-25.0' - <5% fines, 30% sand, 60% gravel and 
slight organic content - black (GW) 
25.0-30.0' - Core sample mixed - becomes red 
below approximately 27.0' - includes predom. 
angular to subangular gravels - predom. silt fines 
(GW) 

Transitions to predom. subrounded to rounded 
gravel with clay fines up to 15% from 30.0-32.0' 

0^ (GW-GC) 

a. 
e E 

33 
ALLUVIUM - fine to medium Silty SAND (SM) with 

? scattered coarse grained Sand and Gravel up to 
- subangular to subrounded - yellowish red 

5YR 5/8 / 
A 1.0"-

\5YR 
End of Boring 
Boring logged by: A. Jewell 
Boring completed as 2.0" diameter monitoring 
well: 0.010" PVC screen 21.0-31.0' with bottom 
plug and sand pack 21.0-32.0' - 21.0' SCH 40 
PVC riser with flush mounted cover. 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2. 
1 2 3 4 5 

PLASTIC WATER 
LIMIT % CONTENT % 

x-
10 20 30 

LIQUID 
LIMIT % 

- - A  
50 

STANDARD 
PENETRATION 

30 
BLOWS/(FT) 

40 50 

A 
i\ 
i \ 
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52 

50/6" 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
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BORING STARTED 
10/5/11 

AECOM OFFICE Denver 

EASTING 
2268222 

BORINGCOMPLETED 
10/5/11 

ENTERED BY 
SJH 

SHEET NO. OF 
1 1 

19.5'WD 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APPD BY 
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A~COM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER MW-4S 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITEiLOCATIQN 

EI 

X£L 

iiSL 

JlSA 

19.0 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,817.1 Feet 
No logging - No sampling 

See MW-4D 

19.0 

O UNCONFINEO COMPRESSIVE STRENGTH 
TONS/FT.' 
1 2 3 .4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X • A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

Boring completed as 2.0" diameter monitoring 
well: Total depth 19.0' - 0.010" PVC screen 
8.0-18.0' with bottom plug and sand pack 
8.0-19.0' - 8.0' SCH 40 PVC riser with flush 
mounted cover. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1387839 

BORING STARTED 
10/5/11 

AECOM .OFFICE Denver 

2268225 
BORING COMPLETED 

10/5/11 
ENTERED BY 

SJH 
SHEET NO. OF 

1 1 
RIG/FOREMAN 
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APP'D BY 

EED 
AECOM JOB NO. 

60157757 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER MW-5D 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 
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DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,831.1 Feet 
e t 

3.5 

6.0 

PDF EMBANKMENT FILL - Silty Sandy GRAVEL 
(GW) - subangular to subrounded - medium 
dense - brown 7.5 YR 4/4 - moist 

FILL - Oxidized material - Clayey SAND (SC) -
low plasticity fines - dark reddish brown 2.5YR 
2.5/3 - loose - moist 

FILL - Calcines - Silty fine SAND (SP) and silt 
sized - estimated <10% fines - reddish purple (no 
munsell) - medium dense to very loose - moist 

Becoming wet and.black/reddish purple below 
15.0' 

Becomes s|lty with low plasticity fines at 17.0;' -
estimated up to 30% silt 

22.0 
Organic SILT (ML-OL) - probable overbank 
deposits - decayed plant fibers - trace fine sand 

\ and thin 1/8" calcine layers - low plasticity -
\greenish black - moist to wet 
ALLUVIUM - Silty Sandy Cobbly GRAVEL (GM) -
color varies - dense - saturated 
Clayey sandy cobbly gravel (GC) - fines 
moderately plastic - very dark gray 7.5YR 3/1 -
predom. subangular with some subrounded 
Transition to silt fines (GW-GM) - reddish brown 
5YR 4/4 
Very dark gray 7.5YR 3/1 - becomes predom. 
subrounded 
Lower fines content (<10%) (GW) - dark yellowish 
brown 10YR 4/6 
Increased fines, approximately 15% (GW-GM) -
yellowish brown 1CIYR 5/8 - medium dense 

>34.5 

. . .  c o n t i n u e d  

J-L UNCONFINED COMPRESSIVE STRENGTH 
^-^tons/ft.! 

1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

A 
10 20 30 40 50 

10 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

,15 

32 

\\ 
\ 

'3d 
£> » 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. 
60157757 

SHEET NO. OF 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 

Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER MW-5D 

ARCHITECT-ENGINEER 

Drilling Company: Boart Longyear 
SITE LOCATION 

' t 

I ? ^ < 
t 3 

EE 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,831.1 Feet 
ALLUVIUM - Gravelly Silty SAND (SM) -

36 5 approximately 10% gravel, 15% silt and 75% sand 
red 2.5YR 5/6 - wet - medium dense / 

End of Boring 
Boring logged by: A. Jewell 
Casing: 5.5" I.D. 
Boring completed'as 2.0" diameter monitoring 
well: 0.010" PVC screen 11.0-21.0' with bottom 
plug and sand pack 10.0-21.0' -11.0' SCH 40PVC 
riser with flush mounted cover. 

(Continued) 
e K 

UNCONFINED COMPRESSIVE STRENGTH 
"^"tons/ft.2 

1 2 3 4 5 

PLASTIC WATER LIQUID 
UMIT % CONTENT % LIMIT % 

x- • 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

"3515" 
G6 

The stratification tines represent the approximate boundary tines between soil types: in situ, the transition may be gradual. 

NORTHING 
1388375 

BORING STARTED 
10/9/11 

AECOM OFFICE Denver 
EASTING 

2267814 
BORING COMPLETED 

10/9/11 
ENTERED BY 

SJH 
SHEET NO. OF 

2 2 

15.5' WD 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APP'D BY 

EED 
AECOM JOBiNO. 

60157757 
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AECOM 

CLIENT 
Atlantic Richfield Company 

LOG OF BORING NUMBER MW-5S 

AECOM PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5, 

DE
PT

H(
FT
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N(
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) 
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E 
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DESCRIPTION OF MATERIAL i >« 
K k-

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

>E • A 
10 20 30 40 50 

STANDARD 
® .PENETRATION BLOWS/(FT) 
10 20 30 40 50 X  SA

M
PL

E 
NO

! 

SA
M
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E 

TY
PE

 

| S
AM
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J 
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SURFACE ELEVATION +8;831 1 Feet I 3 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

>E • A 
10 20 30 40 50 

STANDARD 
® .PENETRATION BLOWS/(FT) 
10 20 30 40 50 

5.0 

10.0 

15.0 

20.0 

22.0 

No logging - No sampling | 

See MW-5D 1 

22.0 

ii
ii

ii
ii

ii
iH

ii
im

ii
ii

ii
ii

ii
ii

ii
ii

ii
ii

ii
ii

M
ii

v
 

Boring completed as 2.0" diameter monitoring 
well: Total depth 22.0'- 0.010" PVC screen 
11.0-21.0' with bottom plug and sand pack 
10.0-22.0' -11.0' SCH 40 PVC riser with flush 
mounted cover. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may begradual. 

NORTHING 
1388370 

BORING STARTED 
10/9/11 AECOM OFFICE Denver 

EASTING 
2267814 

BORING COMPLETED 
10/10/11 

ENTERED BY 
SJH 

SHEET NO. OF 
1 1 

WL - RIG/FOREMAN 
MINI-SONIC C100/D. Cerventes 

APPD BY 
EED 

AECOM JOB NO. 
60157757 



ASCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER MW-6D 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

EI 

_SJL 

JJUL 

_15JL 

jyui 

25.0 

JS1 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,830.6 Feet 

3:5 

17.5 

. . .  c o n t i n u e d  

>" n 

o t 

FILL - Dike - altered wasterock, Silty Cobbly 
Sandy GRAVEL (GW-GM) - approximately 45% 
gravel and cobbles, 40% sand and 15% silt -
cobble to 4.0" or larger - predom subangular -
strong brown 7.5YR 5/6 - medium dense - slightly 
moist 

0.0-0.66' - Highly altered wasterock - rock matrix 
t evident - clays residual include greenish gray, 
\yellow 5YR 8/6 and white 
FILL - Dike - Clayey Cobbly Sandy GRAVEL (GC) 
- approximately 40% gravel and cobbles, 40% 
sand and 20% clay fines - cobbles to 4.0" or 
larger - predom. subangular to angular - dark 
brown 7.5YR 3/3 - dense to medium dense -
moist - highly plastic clay fines - various colors, 
dark reddish brown 2.5YR 3/4 and dark brown 
10YR 2/2 
Cobbly layer - cobbles to 5.0" or larger, subround 
to subangular at 9.5-10.0' 

Cobbly layer - cobbles to 3.0" or larger, 
subangular at 13.0-13.5' - extremely dense 

Possible colluvium from 13.0-17.0' 
13.5' - Changes to silt fines - approximately 15% 
fines - brown 7.5YR 4/2 - very cobbly (GW-GM) 
15.0' - Becomes dark reddish brown 2.5YR 3/4 -
gap graded - approximately 5% fines, 5% sand 
and rest gravel and cobbles - cobbles to 5.0" or 
larger (GP) 
Significant increase in clay fines to 20% and tree 

I stems to 3/8" relatively undecayed from 16.5-17.5', 
\(GC) L____ I 
ALLUVIUM - Organic SILT (ML-OL) - decayed 
plant matter - scattered gravel to 1.0" or larger -

, medium dense - moist 
118.0' - Significant increase in gravels - subangular 
I to angular - up to 30% gravels - gap graded -
(decayed plant matter 
COLLUVIUM - Silty Sandy GRAVEL (GM) to 2.0" 
or larger - predom. angular to subangular - very 

i dark gray 7:5YR 3/1 - extremely dense - slightly 
\moist 
ALLUVIUM - Clayey Gravelly Cobbly SAND (SC) 
approximately 40% sand, 30% cobbles and gravel 
and 30% moderately plastic clay - cobbles to 6.0" 
or larger - predom. subangular to angular - dark 
gray 7.5YR 4/1 - dense - wet 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

x- A 
10 20 30 40 50 

JO 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 SO 

J 2 

1A 

51 

31 

35 

42 

50/4" 

The stratification lines represent the approximate boundary lines between soiltypes: in situ, the transition may be gradual. AECOM JOB NO. 
60157757 

SHEET NO. 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER MW-6D 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

EI 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,830,6 Feet (Continued) 

tr ,j 
e K 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

* A 
10 20 30 40 50 

STANDARD 
® PENETRATI' 
10 20 30 

ON BLOWS/(FT) 
50 

10 GB 

GB 

J5JL 

ALLUVIUM - Clayey Gravelly Cobbly SAND (SC) -
approximately 40% sand, 30% cobbles and gravel 
and 30% moderately plastic clay - cobbles to 6.0" 
or larger - predom. subrounded to angular - dark 
gray 7:5YR 4/1 - dense - wet 
31.5" - Becomes Silty Sandy GRAVEL (GW) -
approx. 60% gravel, 30%-sand and 10% fines -
predom. subrounded to subangular - dark brown 
Becomes strong brown 7.5YR 4/6 at 34:0' 

11 GB 
<36.5 

ko 

GB 

40.0 

12 
41.5 

GB 

ALLUVIUM - Silty fine SAND (SP) - <5% silt -
•137:5 medium grain sand - dark yellowish brown 10YR 

\4/4 - wet / 
ALLUVIUM - Sandy GRAVEL (GW) - subangular 

139 5 10 subrounded - approximately 60% gravel, 40% 
- sand and <3% silt - gravel to 3.0" - well graded -

subangular to subrounded - wet 

'41:5 , Core sample from 37.5-40.0' is probably 
lloosened, mixed and sorted due to multiple 
(attempts to clean hole (flapper bit) 

I ALLUVIUM - Silty fine SAND (SM) - up to 20% silt 
- low plastic fines - strong brown 2.5YR 3/4 -

(loose 
(Becomes dark reddish brown 12.5YR 3/4 at 41.0' 
End of Boring 
Boring logged by: A. Jewell 
Casing: 5.5" I.D, 
Boring completed as 2.0" diameter monitoring 
well: 0.010" PVC screen 30.0-40.0' with bottom 
plug and sand pack 29.0-41 ;5" - 30.0' SCH 40PVC 
riser with flush mounted cover. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

1388166 
BORING STARTED 

10/11/11 
AECOM OFFICE Denver 

2268148 
BORING COMPLETED 

10/11/11 
ENTERED BY 

SJH 
SHEET NO: OF 

2 2 

23.75' WD 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APP*D BY 

EED 
AECOM JOB NO. 

60157757 



AiCOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER MW-6S 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

33L 

jBQL 

JSJL 

3Z3L 

2$3L 

28JT 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,830 7 Feet 
P E 

No logging - No sampling 

See MW-6D 

Boring completed as 2.0" diameter monitoring well: 
Total depth 28:0' - 0.010" PVC screen 17.0-27.0' with 
bottom plug and sand pack 16.0-28:0' -17.0' SCH 40 
PVC riser with flush mounted cover. 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 
* e a 
10 20 30 40 50 

10 

STANDARD 
PENETRATION BLOWS/(FT) 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1388166 

BORING STARTED 
10/11/11 

AECOM OFFICE Denver 

EASTING 
2268153 

BORING COMPLETED 
10/11/11 

ENTERED BY 
SJH 

SHEET NO. OF 
1 1 

RIG/FOREMAN 
MINI-SONIC C100/D. Cerventes 

APPD BY 
EED 

AECOM JOB NO. 
60157757 



MCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER NSR1 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

£ I 
fc 

El 

DESCRIPTION OF MATERIAL 

c SURFACE ELEVATION +8,861.5 Feet 

U. . Q t 
~ <0 
§ 5 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- • A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

_5JL 

loir 

1S.0 

JM. 

ss 

PA 

SS 

FILL - Silty GRAVEL (GM) - angular rock fragments to 5" 
minus - moist - brown (waste rock) 

PA 

Clayey SILT with trace coarse to fine Sand and Gravel 3" 
minus (ML) - dense - moist - brown 

SS 

PA 

SS 

PA 

SS 

Silty GRAVEL (GM) - subrounded 3" minus - dry -
medium dense - gray 

*|12.0 Same with increasing clay 
Silty CLAY (CL) - with trace angular gravel fragments to 
1" minus and cobbles 4" minus - extremely dense to 
medium dense - moist 

>50 blows 6-12" at 15.5' (cobble in CL) 

Decrease angular and subrounded gravel cobble size 

Increase in angular gravel fragments 
'2-1.5 

€t 
•X —h-

4 

>100/12" 

25.Q 

Very Sjlty GRAVEL (GM) - angular and subrounded up to 
2-3" minus - moist - brown 

PA 

>25.0 >50/6' 

3Q.Q 

ss 

PA 

/I25.5 Silty CLAY, trace pebble Gravel and Sand (CL) -

\

extremely dense - moist - brown 

>50 blows 0-6" at 25.0' (cobbles) 
Very Silty GRAVEL (GM) - angular - cobbles 4" minus -
moist - brown 

J29.5 

continued 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. SHEET NO. OF 60157757 1 3 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER NSR1 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

DESCRIPTION OF MATERIAL 

5 a. SURFACE ELEVATION +8,861,5 Feet (Continued) 
Clayey GRAVEL (GC) - angular to subrounded cobbles 

i3T0 6" minus - medium dense - mojst - brown 

a Tj 
% CO 

B 3 

UNCONFINED COMPRESSIVE STRENGTH 

^TONS/FT.2 

1 2 3 4 5 

PLASTIC WATER 
LIMIT % CONTENT 

X- •— 
10 20 30 40 

LIQUID 
LIMIT % 

A 
50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 

W 
30 40 50 

35,0 

40.0 

_4£JL 

MA

SS 
'31.5 0.5' section of Sandy CLAY (SC) 

Silty GRAVEL (GM) - mostly angular 2" minus - very 
dense - moist - wet at 34.0' 

PA 

SS 
•// 36.5 Loose and flowing at 36.0-37.0' 

PA 

Well graded GRAVEL, trace Silt (GW) - mostly 
subangular 2" minus - extremely dense - wet - dark 
brown 

SS 

,42.0 

Increasing sijt 

Less gravel, more silt, with trace clay - subrounded 3" 
_ minus 
Clayey GRAVEL (GC) - subrounded cobbles 5" minus -
wet but much less water 

PA 
( 45:0 

10 SS 

45.0' - Changing sampling interval so that casing can be , 
\at TP of hole rather than 2 feet above TP / 
Well graded GRAVEL with Silt (GW) - subrounded 
cobbles up to 6" minus - striated cobbles - extremely 
dense - wet 

PA 
, 51,0 

: 52.0 
Poorly sorted SAND (SP), fine grained Sand - wet 

> A 

>74/12" 

>96/12" 

>99/12" 

55.0 

60.0 

11 SS 
152.5 Well graded SAND (SW), fine to coarse size - very dense 
; \- wet / 
; HI. Well graded GRAVEL (GW) - up to 1" minus - wet 

PA 

\ Clayey GRAVEL (GC) -1" minus gravel - wet - well 
\rounded 

*155.5 Gravelly CLAY (GC) - wet - below boulder 
Clayey GRAVEL (GC) - angular and subrounded cobbles 
- extremely dense - wet 

12 SS 
>57.5 

>50/6" 
0 

Silty GRAVEL (GM) - mostly angular and subangular 
3-4" minus - moist 

. . .  c o n t i n u e d  

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM SHEET NO. OF 
2 



MCOM 

CLIENT 
Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER NSR1 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

£ g. 
t I 

SI 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,861.5 Feet (Continued) 

UL o t 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.' 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- • A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 
PA 

62-0 
61.5 

Poorly sorted SAND (SP) - fine grained 

I62.0 Well sorted GRAVEL (GW) 
End of Boring 
Boring logged by: L. Beem 
Casing: 7.0" I.D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

1389436 
BORING STARTED 

10/3/11 
AECOM OFFICE Denver 

2268299 
BORING COMPLETED 

10/4/11 
ENTERED BY 

SJH 
SHEET NO. OF 

3 3 

34.0" WD 
RIG/FOREMAN 

SONIC C600/ 
APP'D BY 

EED 
AECOM JOB NO. 

60157757 



AECOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER NSR2 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

^ z 
t  R  

E[ 

DESCRIPTION OF MATERIAL 

E SURFACE ELEVATION +8,845.8 Feet 

*-
S  E  

o UNCONFtNED COMPRESSIVE STRENGTH 
tons/ft:2 

1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- • 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

_SJL 

ZM: 

ss 
FILL - Silty GRAVEL (GM) - extremely dense - moist -
grayish - angular - reworked laydown yard gravel and 
mine waste rock 

PA 

SS 

Boulders 

PA Clayey SILT with trace coarse sand size rock fragments 
(ML) - moist - brown 

10:0 

A 

>64/12" J2> 

ZM: 

JSUL 

25.0 

300  

SS 

PA 

'11.0 
Silty CLAY with trace pebble Gravel (CL) - moist - brown 

-L • 11.5 Poorly sorted fine to medium SAND (SP) - moist 

: 12.5 
Silty SAND with trace pebble Gravel (SM) 

Silty CLAY (CL) - moist - brown 

/14.0 

SS 

Silty GRAVEL (GM) - angular to subrounded cobbles up 
to 7" - very dense to extremely dense - dry - gray-brown 

>50 blows 6-12" at 15.5' >74 

PA 

SS 

PA 

SS 

>50 blows 0-6" at 20.0' 

Increasing silt - wet at 21.0' 

Increasing clay - wet 

»l25.5 No SPT at 25.0' - boulders/cobbles 

<r 50/6' 

Well sorted GRAVEL, up to 2" diameter, with Silt (GW) • 
red-brown 

28.0 
PA 

7 30.0 

Clayey GRAVEL (GC) - cobbles increase to 5-6" 
diameter - wet - red-brown 
Clay at 29.0-30.0' 

. continued 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. SHEET NO. OF 
60157757 1 4 



AZCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER NSR2 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

— z 
x 5 
t & 
8 3 

3 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,845.8 Feet (Continued) 
\ "NOTE: Yellow stain zone near 30,0'. Same as gravels / 
\stained from mine tunnel water. / 

Silty GRAVEL (GM), slight flow of fines - very dense - wet 
^n\to saturated - gray /1 

\ Clayey GRAVEL (GC), core intact with smaller angular 
\gravel 1.5" minus - wet - gray 
Silty GRAVEL (GM), slight flow of fines - extremely 
dense - wet to saturated - gray 

36.0' - Color changes to red-brown 

Increasing clay - cobbles up to 6" in diameter - angular -
red-brown 
2" minus gravel - Core intact 

£ E 
%  V )  
I 9 

/~y UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % c6ntent% LIMIT % 

* r -  *  A  
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

35.0 

40.0 

45.0 

JSJLJL 

ss 

PA 

SS 

PA 

SS 41.0 

PA 

10 SS 

PA 

•; -<s.. 
ti 

. 0  • .  

* *  50.0 

Well sorted GRAVEL (GW), mostly subrounded cobbles 
up to 5" in diameter - wet - saturated - red-brown 

No SPT at 45.0' flowing gravels 

Most of core was water - gravel, cobbles up to 4-5" in 
diameter 

No SPT - flowing sands into hole 

55.Q 

JfiJL 

11 ss 
Poorly sorted SAND with trace pebble size Gravel (SP) • 
wet - brown 

52.0 

PA 

.o • 
" • -4.'. 

o 

12 SS 

Well sorted GRAVEL, pebble size Gravel, increasing 
coarse Sand size with depth (GW) - wet - brown 

55.0 No SPT at 55.0' - flowing sands 
Poorly sorted SAND (SP), fine grained sand - wet 
saturated 

57.0 

PA 58.5 

Well sorted SAND, with trace pebble size Gravel, fine to 
coarse Sand (SW) - wet 

60.0 

Silty GRAVEL, with trace Clay near 60:0', subrounded up 
to 2" in diameter (GM) - wet - brown 

. continued 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. 60157757 
SHEET NO. OF 

2 4 



AECOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER NSR2 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,845:8 Feet (Continued) 
9 w 
§ 3 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X 1 • A 

10 20 30 40 50 

10 

STANDARD 
PENETRATION 8LOWS/(FT) 

20 30 40 50 

jm: 

13 SS 

62.0 

PA 
O o O 

y » / i  

*  / «  

63. 

65.0 

Poorly sorted SAND (SP), fine grained Sand - medium 
dense - wet - brown - saturated 

Well sorted SAND with trace pebble size Gravel, fine to 
0 coarse Sand (SW) - wet - brown - fine grains and 

\deposits below 4" cobble . / 
Silty GRAVEL (GM), pebble-cobble up to 4" minus - wet -
brown 

or 

JfiJL 

JfiJL 

14 SS 

PA 

15 SS 

Poorly sorted SAND (SP), fine grained Sand - saturated -
LO red-brown 

iVhd 67.5 
Sifty GRAVEL, cobble up to 7" diameter (GM) - wet -
brown . 
Well graded SAND, fine to coarse grained Sand (SW) -
fining upwards - wet - red-brown 

@9.5 

PA 
Well graded GRAVEL (GW) - wet - red-brown 

71.5 Color changes to gray-brown at 71.0' 

16 SS 73.0 
Poorly sorted SAND (SP), fine to medium grade - very 
dense - saturated - gray 

O O 
o° 00( 

PA 

74.5 

Well graded SAND, trace pebble Gravel 2" minus (SW) -
fining upwards - wet - red-brown 

77.0 

Silty GRAVEL (GM) - angular subrounded cobbles 4" 
minus with 2".gravel interbedded at 76.0' - wet -
red-brown 
>60 blows 12-18" at 76.0' 118 

.SflJL 

17 SS 
Poorly sorted SAND (SP) - fining upwards - extremely 
dense - saturated - red-brown 

79.5 Fine to medium sand 

PA "**?• 
o 

Well graded GRAVEL, mostly subrounded 3" minus 
(GW) - wet - red-brown 

82.0 

J&JL 

.SflJL 

18 SS 

PA 

19 SS 

.o 

• • *4. 
.0 

d 

"**?• 
,d 

Poorly graded SAND (SP), medium to fine grained -
83.0 fining upwards - dense - saturated - red-brown 

Well graded GRAVEL (GW), subrounded 2" minus -
extremely dense - wet - red-brown to gray 

No recovery from 87.0-95.0' 
>50 blows 6-12" at 87.5' 

, . .  c o n t i n u e d  

>90/12" 

The stratification lines represent the approximate boundary lines'between'soil types: in situ, the transition may be gradual. AECOM SHEET NO. 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER NSR2 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,845.8 Feet (Continued) 
Well graded GRAVEL (GW), subrounded 2" minus -
extremely dense - wet - red-brown to gray 

Had to clean hole to 87.0' then drill with 20.0' of core 
barrel to 100.0', Only 95.0-100.0' is native undisturbed. 

iJ 
P E 

O UNCONFINEO COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER 
LIMIT % CONTENT % 

x-
10 20 30 40 

LIQUID 
LIMIT % 

- - A  
50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 
PA 

20 SS 

95.0 

PA 

lOtTO 100.0 
End of Boring 
Backfilled with bentonjte chips (25 bags) 
Boring logged by: L. Beem 
Casing: 7.0" I.D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

1389459 
BORING STARTED 

10/2/11 
AEGOM OFFICE Denver 

2268095 
BORING COMPLETED 

10/3/11 
ENTERED BY 

SJH 
SHEET NO. OF 

4 4 

21.5-27.0'WD 
RIG/FOREMAN 

SONIC C600/ 
APPD BY 

EED 
AECOM JOB NO. 

60157757 



MCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER NSR3 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

t 
^ z 
t 2 

E[ 

DESCRIPTION OF MATERIAL 

5 K SURFACE ELEVATION +8,854.0 Feet 
P t 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X * A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/<FT) 

20 30 40 • 50 

33E 

ZGQL 

3SL 

2IOL 

253L 

ss 

PA 

SS 

PA 

SS 

PA 

SS 

PA 

SS 

PA 

5:0 

FILL - Silty GRAVEL (GM) - latite boulder rock fragments 
angular - moist - brown (mine waste) 

Some clay from 4.0-5.0' 
^No SPT at 5.0' because of cobbles/boulders 

FILL - Clayey GRAVEL (GC) - extremely dense - moist -
tan then brown with depth (mine waste) 

Backfill demolition debris at 9.0' 

Sludge, black, wet, septic/wasteWater odor - metal debris 
Clayey gravel - wet - yellow staining 
Rock fragments up to cobble size at 14.0' 
No SPT - demolition debris 

Clayey gravel with dolomite clasts cobble size - pyrite or 
dolomite - moist - gray changing to red 
FILL - Sandy GRAVEL (GW) - moist - yellow and tan 

19.0 (possible staining noted on cobbles from mine tunnel 
Awater) 20.0 

A! 

26.0 

FILL - Well sorted SAND (SP) with latite cobbles - moist -
reddish tan / 
FILL - Clayey GRAVEL (GC), appears to be some 
calcine tailings - zone of galena deposits - extremely 
dense - very moist - red, yellow, brown (possible staining 
noted on cobbles from mine tunnel water) 
Latite boulders up to 7" in diameter 
Wet at 24.0' above latite boulder 
Latite boulder 

•  ; e - - -

>50/6' 

>5076" 
< ?  

SO/61 

3SQL 

ss 

PA 29.0 

ALLUVIUM - Silty GRAVEL (GM) - well rounded river 
cobbles, latite and hermosa sandstone - up to 6" 
diameter - extremely dense - wet 
>50 blows 0-6" at 26.0' 

30.0 Well graded GRAVEL (GW) 

"3QT 

SS 31.0 Silty GRAVEL - wet - saturated - brown (GM) 

PA 

31 5 Well sorted SAND (SP), fine to medium grained - wet -
fl\salt and pepper color 

\Silty CLAY (CL) - moist - brown (jn SS shoe at 31.5') 
Silty GRAVEL (GM) - very dense to extremely dense -
saturated - brown / 

54 
. continued 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. 
60157757 



MCOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER NSR3 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

^ 2 
£ g 
t I 

UJ 

SI 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,854.0 Feet (Continued) 

0 E 
7 1 9 

/~y UNCONFINED COMPRESSIVE STRENGTH 

"^TONS/FT.2 

1 2 3 4 5 

PLASTIC WATER 
LIMIT % CONTENT« 

LIQUID 
LIMIT % 

A 
10 20 30 40 50 

STANDARD 
PENETRATION 

20 30 
BLOWS/(FT) 

40 50 -54 

3EL 

3EJL 

ss 

PA 

SS 

PA 

Silty GRAVEL (GM) - very dense to extremely dense -
saturated - brown 

Trace clay - cobbles 

43.0-44.0' - Increasing clay content 

Decreasing clay, mostly silt - flowing - 8.0" cobbles 

Increasing clay - wet to very moist, noticeably drier 
, 0 Small cobbles to pea gravel 

I 
l>50/6' 

353L 

3HL 

10 ss 

PA 

11 SS 

PA 

<51.i Silty CLAY with fine to coarse Sand (CL) - moist 

. 52.1 Poorly sorted SAND (SP) - fining upwards - wet (SP) 

Silty GRAVEL (GM) - SS cobbles to 6" diameter -
medium dense - wet - red - trace clay at 52.0', then 
grades to silt to 55.0' 
Dolomite and red hermosa - SS cobble to 6.0" diameter 

>56.0 
Well graded GRAVEL to 3" diameter (GW) - coarse sand 
-saturated 

60.t 
End of Boring 
Hole sealed with bentonite (24 bags) 
Boring logged by: L. Beem 
Casing: 7.0" I.D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual; 

NORTHING 
1389791 

BORING'STARTED 
9/29/11 

AECOMOFFICE Denver 

2268136 
BORING COMPLETED 

9/30/11 
ENTERED BY 

SJH 
SHEET NO. OF 

2 2 

24.0' WD 
RIG/FOREMAN 

SONIC C600/ 
APFDBY 

EED 
AECOM JOB NO. 

60167767 



MCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER NSR4 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

EI 

DESCRIPTION OF MATERIAL 

a SURFACE ELEVATION +8;868.4 Feet 
Silty GRAVEL (GM) with trace Clay and angular to 
subrounded cobbles 7" minus - medium dense - moist -
tan and gray - possible landslide debris 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER 
LIMIT % CONTENT % 

X- + 
10 20 30 40 

LIQUID 
LIMIT % 

- - A  
50 

STANDARD 
PENETRATION BLOWS/{FT) 

20 30 40 50 

_SJL 

JLQJL 

JSJL 

20.0 

25.0 

ss 

PA 

SS 

PA 

9.5 

SS 

PA 

SS 

PA 

SS 

PA 

SS 

DOLOMITE boulder from 7.0-10.0' 
, POSSIBLE LANDSLIDE DEBRIS - Clayey SILT (ML) 
\with trace pebble Gravel - moist - light brown 

POSSIBLE LANDSLIDE DEBRIS - Clayey GRAVEL 
(GC) - angular and subrounded cobbles 5" minus -
extremely dense - moist - tan 

14.0 
POSSIBLE LANDSLIDE DEBRIS - Silty GRAVEL (GM) 
with cobble, subrounded and angular rock fragments -
very dense to extremely dense (loose below 25.0') -
moist - dark brown 
DOLOMITE boulder with Pyrite vein 

Numerous boulders 

Changes in matrix color because of different cobbles and 
boulders 

26.5 

15 

JJQJL 

PA 
28,0 

POSSIBLE LANDSLIDE DEBRIS - Silty CLAY (CL) with 
pebble size subrounded Gravel - wet 

POSSIBLE BOTTOM OF LANDSLIDE DEBRIS - Silty 
GRAVEL (GM) with trace Clay at 28.0' then changing to 

?9Jj^all:Silt - wet - contact with CL below at approximately 15 

.. continued 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JO860157767 SHEET NO. OF 



A'COM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OIJ01 

LOG OF BORING NUMBER NSR4 

ARCHITECT-ENGINEER 
Priiling Company: Boart Longyear 

SITE LOCATION 

DESCRIPTION OF MATERIAL 

£ SURFACE ELEVATION +8,868.4 Feet (Continued) 
\degrees - / 
ALLUVIUM - Slity CLAY (UL) trace coarsetravel and 
angular pebble Gravel - core in tact - very moist -
brown-red - massive 

Angular to subangular rock fragments - latite 

/~y UNCONFINED COMPRESSIVE STRENGTH 

^TONS/FT:2 

1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- • --A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

35.0 

40.0 

MA 

50-0 

85.0 

ss 

PA 

SS ' 36.0 
>50 for 0-6" at 35.0' 

PA 

SS 

Silty GRAVEL (GM) with trace Clay - angular cobbles 6" 
diameter, drilled through boulders - wet - red-brown 

40.0 Getting drier to 4Q.Q' 
Clayey GRAVEL (GC) with boulders and angular 
fragments up to 3" diameter - extremely dense - wet -
brown-red 

<43.0 
PA 

10 SS 

Silty GRAVEL (GM), with trace Clay - first notice of well 
rounded river cobbles - 4;5" minus - very dense to 
extremely dense - wet - red-brown 
Yellow precipitate zone from 43.0-44.0' - drier, very moist 

PA 

11 SS >50 blows 6-12" at 50.5' 

X 52.0 

PA 53.5 

Poorly sorted sand sized pebble subrounded gravel - wet 
- red-brown (SP) 

Silty GRAVEL (GM) with trace Clay, trace cobbles 4" 
minus - extremely dense - wet - red-brown 

12 SS 
56.5 

>50/6' 
<1 

>50/6' 

19 

N 109 

i f  50/6' 

60-0 

PA 

Well sorted GRAVEL (GW) with trace Silt - 4" minus 
subrounded cobbles - wet - red-browh - groundwater 

J580_ producing zone 
Clayey GRAVEL (GC) with some Silt - 4-5" minus 
subround cobbles - dense - very moist - red-brown -
noticeably drier to 60.0' 

. continued 

The stratification lines represent the approximate boundary lines between soil.types: in situ, the transition.may be gradual. AECOM JOB NO. SHEET NO. OF 
60157757 2 4 



AECOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER NSR4 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

DESCRIPTION OF MATERIAL 

a SURFACE ELEVATION +8,868.4 Feet (Continued) 

tr 

I 8 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 

1 2 3 4 5 

PLASTIC WATER 
LIMIT % CONTENT"} 

x-
10 20 30 40 

LIQUID 
LIMIT % 

- - A  
50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 fflO 50 

jm; 

70.0 

75.0 

80.0 

_3QJL 

13 ss 

PA 

14 SS 

PA 

15 SS 

PA 

16 SS 

PA 

17 SS 

PA 

LfiOfi 
Silty GRAVEL (GM) with trace Clay, fine to coarse Sand, 
pebble Gravel, rounded cobbles - extremely dense - wet 
- red-brown 

Changed sample interval to 62.0' and then every 5.0' to 
keep casing at JD of hole 

Cobble in shoe 

O600 
Clayey GRAVEL (GC) - subrounded cobbles to 5" minus 
- very moist - increasingly wet with depth 

"71.5 
Well graded GRAVEL (GW) with trace Clay - pebble 
gravel, 3" minus -extremely dense - wet 

' 74.0 

'75.5 

Well sorted SAND (SW) with trace small pebble Gravel -
wet 

Silty GRAVEL (GM) with trace Clay - more angular gravel 
3" minus - very dense - wet - red-brown 

• 77.5 
Well graded GRAVEL (GW), trace Silt - silt increasing 
with depth - wet - light,gray 

• 79.5 
SHty GRAVEL (GM), trace Clay, angular to subangular 
cobbles 4" minus - very moist 

Hermosa boulder at 82.0' (2.0' thick) 

Increasing clay 
Most rock fragments are lower hermosa arkose and 
dolomite 

Angular cobbles and small boulders, hermosa arkose -
increasing clay content - moist - light gray 

\'A 90.0 

>50/6' 

\ 8 2  

I 
<9 

•50/6' 

. . .  c o n t i n u e d  

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. SHEET NO. OF 
60157757 3 4 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentlne Site - OUQ1 

LOG OF BORING NUMBER NSR4 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,868.4 Feet (Continued) 
P ^ 

UNCONFINED COMPRESSIVE STRENGTH 

^TONS/FT.2 

1 2 3 4 5 

PLASTIC WATER 
LIMIT % CONTENT % 

X —  • —  
10 20 30 40 

LIQUID 
LIMIT % 

- - A  
50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

95.0 

100-0 

DOLOMITE, fractured, C|ay in fractures, light gray 

Light gray crystalline DOLOMITE 

Void 92,0-94.0' - drill stem dropped 

Fractured DOLOMITE and Clay (possible failure plane) 

DOLOMITE heavily fractured with Clay infill - not 
re-cemented (possible landslide fracture plane) 

100:0 DOLOMITE core fractured by sonic drill 
End of Boring 
Boring logged by: L. Beem 
Casing: 7.0" I.D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1389778 

BORING STARTED 
9/27/11 

AECOMiOFFICE Denver 
EASTING 

2268243 
BORING COMPLETED 

9/28/11 
ENTERED 8Y 

SJH 
SHEET NO. OF 

4 4 

26.5' WD 
RIG/FOREMAN 

SONIC C600/ 
APP'D BY 

EED 
AECOM JOB NO. 

60157757 



ASCOM 

CLIENT 

Atlantic Richfield Company 
LOG OF BORING NUMBER PDF-1 

ASCOM PROJECT NAME 

Rico-Argentine Site - OU01 
ARCHITECT-ENGINEER 

Drilling Company: Boart Longyear 
SITE LOCATION 

U
N

IT
 D

R
Y

 W
T

. 

L
B

S
./
F

T
.3

 

y-y UNGONFINED COMPRESSIVE STRENGTH 

^TONS/FT.2 

1 2 3 4 5 

D
E

P
TH

(F
T)

 

E
LE

Y
A

TI
O

N
(F

T)
 

S
A

M
P

LE
 N

O
. 

u 
c 

- 1 
I 
UJ u -J a. • 
5 < 

. (A 

j 
i 

: 

£ 
!S 
i O c y > o: 

DESCRIPTION OF MATERIAL 

U
N

IT
 D

R
Y

 W
T

. 

L
B

S
./
F

T
.3

 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

>^_ 0- £ 
10 20 30 40 50 
, 1 , j , 

QTAMDARn 
® PENETRATION BLOWS/(FT) 

JO 20 30 40 SO X S
A

M
P

LE
 N

O
. 

u 
c 

- 1 
I 
UJ u -J a. • 
5 < 

. (A 

j 
i 

: 

£ 
!S 
i O c y > o: SURFACE ELEVATION +8,8316 Feet U

N
IT

 D
R

Y
 W

T
. 

L
B

S
./
F

T
.3

 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

>^_ 0- £ 
10 20 30 40 50 
, 1 , j , 

QTAMDARn 
® PENETRATION BLOWS/(FT) 

JO 20 30 40 SO 

GB 

><9:^ 

PDF DIKE FILL - Silty Sandy GRAVEL (GW) -
subrounded to rounded - medium dense - moist 

3.0 • A 
29 
) 

1 GB 
><9:^ 

PDF DIKE FILL - Silty Sandy GRAVEL (GW) -
subrounded to rounded - medium dense - moist 

3.0 • A 
29 
) 

1 GB FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

5.0 GB 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

2 GB 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

GB 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

3 GB 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

10.0 GB 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

4 GB 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

GB 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

5 GB . 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

tco- GB 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

6 GB !•••••••! 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

20.0 

GB 

1 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

7 GB 1 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

GB 

1 

FILL - Calcines- Silty fine SAND (SM), sized est. <10% 
silt - reddish purple (no munsell color) - moist - medium 
dense to loose 

Becoming wet at 14.5' 

22.5 

< 

i 

\ 

As 

f 
i 

f 
i 
11 
P 

\ 

X 

/ 

• 

/ 

m 

i 

• 
/ 

/ 
/ 

25TT 

GB X-

• • 'i.' 

•  •  iQ, '  

4X 

ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 5% cobbles to 4.5", 55% gravel, 30% sand 
and 10% silt fines - predom. subrounded to well-rounded 
gravel - bluish black 2 GLEY 2.5/5PB- black color does 
not appear to be organic, rather appears to be chem 
related to calcines - dense - wet 
25.0-30.5' - Core sample appears to contain calcines 
from above - using water to prevent heaving in drill 
casing - sampling alluvial material only 

Becomes dark olive green 5Y 3/2 

32.0^ Mix of units from 22.5-30,0' and 32.0'+ ^ 1 i 

\ 

N 3 

f 
i 

i 

J4 & 

8 GB 

X-

• • 'i.' 

•  •  iQ, '  

4X 

ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 5% cobbles to 4.5", 55% gravel, 30% sand 
and 10% silt fines - predom. subrounded to well-rounded 
gravel - bluish black 2 GLEY 2.5/5PB- black color does 
not appear to be organic, rather appears to be chem 
related to calcines - dense - wet 
25.0-30.5' - Core sample appears to contain calcines 
from above - using water to prevent heaving in drill 
casing - sampling alluvial material only 

Becomes dark olive green 5Y 3/2 

32.0^ Mix of units from 22.5-30,0' and 32.0'+ ^ 1 i 

\ 

N 3 

f 
i 

i 

J4 & 

GB 

X-

• • 'i.' 

•  •  iQ, '  

4X 

ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 5% cobbles to 4.5", 55% gravel, 30% sand 
and 10% silt fines - predom. subrounded to well-rounded 
gravel - bluish black 2 GLEY 2.5/5PB- black color does 
not appear to be organic, rather appears to be chem 
related to calcines - dense - wet 
25.0-30.5' - Core sample appears to contain calcines 
from above - using water to prevent heaving in drill 
casing - sampling alluvial material only 

Becomes dark olive green 5Y 3/2 

32.0^ Mix of units from 22.5-30,0' and 32.0'+ ^ 1 i 
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ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 5% cobbles to 4.5", 55% gravel, 30% sand 
and 10% silt fines - predom. subrounded to well-rounded 
gravel - bluish black 2 GLEY 2.5/5PB- black color does 
not appear to be organic, rather appears to be chem 
related to calcines - dense - wet 
25.0-30.5' - Core sample appears to contain calcines 
from above - using water to prevent heaving in drill 
casing - sampling alluvial material only 

Becomes dark olive green 5Y 3/2 

32.0^ Mix of units from 22.5-30,0' and 32.0'+ ^ 1 i 
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ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
approximately 5% cobbles to 4.5", 55% gravel, 30% sand 
and 10% silt fines - predom. subrounded to well-rounded 
gravel - bluish black 2 GLEY 2.5/5PB- black color does 
not appear to be organic, rather appears to be chem 
related to calcines - dense - wet 
25.0-30.5' - Core sample appears to contain calcines 
from above - using water to prevent heaving in drill 
casing - sampling alluvial material only 

Becomes dark olive green 5Y 3/2 

32.0^ Mix of units from 22.5-30,0' and 32.0'+ ^ 1 i 
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ALLUVIUM - Gravelly Silty SAND (SW) - subrounded to 
rounded gravels - gravels up to 1.5" - strong brown 
7.5YR 5/8 - wet 

35.0': Becomes dark yellowish brown 10YR 4/6 
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ALLUVIUM - Gravelly Silty SAND (SW) - subrounded to 
rounded gravels - gravels up to 1.5" - strong brown 
7.5YR 5/8 - wet 

35.0': Becomes dark yellowish brown 10YR 4/6 

. . .  c o n t i n u e d  

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB^NO57757 SHEET NO. ^ OF ^ 
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Atlantic Richfield Company 

LOG OF BORING NUMBER PDF-1 

MCOM PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 
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SURFACE ELEVATION +8,831.6 Feet (Continued) 
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ALLUVIUM - Gravelly Silty SAND (SW) - subrounded to 
rounded gravels - gravels up to 1.5" - strong brown 
7.5YR 5/8 - wet 
40.0': Dark yellowish brown 10YR 4/6 

Mostly fine sand, gravels reduce to <5%, approximately 
5% silt - yellowish red 5YR 4/6 (SP) 

Grades to silty fine sand with approximately 10% silt 
fines - reddish.brown 2.5YR 4/8 (SP-SM) 

Subangular to subrounded, medium and coarse sands -
fines <5% (SP) 

Transitions back to silty fine sand - approximately 10% 
fines (SP-SM) 
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ALLUVIUM - Gravelly Silty SAND (SW) - subrounded to 
rounded gravels - gravels up to 1.5" - strong brown 
7.5YR 5/8 - wet 
40.0': Dark yellowish brown 10YR 4/6 

Mostly fine sand, gravels reduce to <5%, approximately 
5% silt - yellowish red 5YR 4/6 (SP) 

Grades to silty fine sand with approximately 10% silt 
fines - reddish.brown 2.5YR 4/8 (SP-SM) 

Subangular to subrounded, medium and coarse sands -
fines <5% (SP) 

Transitions back to silty fine sand - approximately 10% 
fines (SP-SM) 
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ALLUVIUM - Gravelly Silty SAND (SW) - subrounded to 
rounded gravels - gravels up to 1.5" - strong brown 
7.5YR 5/8 - wet 
40.0': Dark yellowish brown 10YR 4/6 

Mostly fine sand, gravels reduce to <5%, approximately 
5% silt - yellowish red 5YR 4/6 (SP) 

Grades to silty fine sand with approximately 10% silt 
fines - reddish.brown 2.5YR 4/8 (SP-SM) 

Subangular to subrounded, medium and coarse sands -
fines <5% (SP) 

Transitions back to silty fine sand - approximately 10% 
fines (SP-SM) 
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ALLUVIUM - Gravelly Silty SAND (SW) - subrounded to 
rounded gravels - gravels up to 1.5" - strong brown 
7.5YR 5/8 - wet 
40.0': Dark yellowish brown 10YR 4/6 

Mostly fine sand, gravels reduce to <5%, approximately 
5% silt - yellowish red 5YR 4/6 (SP) 

Grades to silty fine sand with approximately 10% silt 
fines - reddish.brown 2.5YR 4/8 (SP-SM) 

Subangular to subrounded, medium and coarse sands -
fines <5% (SP) 

Transitions back to silty fine sand - approximately 10% 
fines (SP-SM) 
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ALLUVIUM - Gravelly Silty SAND (SW) - subrounded to 
rounded gravels - gravels up to 1.5" - strong brown 
7.5YR 5/8 - wet 
40.0': Dark yellowish brown 10YR 4/6 

Mostly fine sand, gravels reduce to <5%, approximately 
5% silt - yellowish red 5YR 4/6 (SP) 

Grades to silty fine sand with approximately 10% silt 
fines - reddish.brown 2.5YR 4/8 (SP-SM) 

Subangular to subrounded, medium and coarse sands -
fines <5% (SP) 

Transitions back to silty fine sand - approximately 10% 
fines (SP-SM) 
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ALLUVIUM - Gravelly Silty SAND (SW) - subrounded to 
rounded gravels - gravels up to 1.5" - strong brown 
7.5YR 5/8 - wet 
40.0': Dark yellowish brown 10YR 4/6 

Mostly fine sand, gravels reduce to <5%, approximately 
5% silt - yellowish red 5YR 4/6 (SP) 

Grades to silty fine sand with approximately 10% silt 
fines - reddish.brown 2.5YR 4/8 (SP-SM) 

Subangular to subrounded, medium and coarse sands -
fines <5% (SP) 

Transitions back to silty fine sand - approximately 10% 
fines (SP-SM) 

68.0 

• 

• 

70.0 
GB ¥/// 

Y//' 
Fine Sandy CLAY (CL) - dark reddish gray 2.5YR 4/1 -
moderately plastic - moist 

70.0 

75.0 

80.0 

GB 

Transitions to Silty fine SAND (SP) - weak red:2.5YR 4/2 
- approximately <5% fines 

Transitions to reddish brown 2.5YR 4/3 

. . .  c o n t i n u e d  

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. SHEET NO. OF 
60157757 2 3 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER PDF-1 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

g g 
f $ 

SI 

DESCRIPTION OF MATERIAL 

I-
e£ 

SURFACE ELEVATION +8,831.6 Feet (Continued) 

UNCONFINEO COMPRESSIVE STRENGTH 

^TONS/FT.2 

1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

£ 

10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/{FT) 

20 30 40 50 

m GB 

GB 

asat 

GB 

100.0 

Transitions to Silty fine SAND (SP) - weak red 2.5YR 4/2 
- approximately <5% fines 

92.0 
Silty fine SAND (SM) - predom. approximately 15% silt 
with 6.0" layer at 93.0' and 99.0' of 25% silt and dark 
reddish gray 2.5YR 4/1 - generally reddish brown 2.5YR 
4/3 

100.0 
End of Boring 
Backfilled with bentonite (19 bags) 
Boring logged by: A.Jewell 
Casing: 5.5" LD. 
No water available - frozen pump 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

1388479 
BORiNG STARTED 

10/6/11 
AECOM OFFICE Denver 

2267812 
BORING COMPLETED 

10/6/11 
ENTERED BY :D BY 

SJH 
SHEET NO. OF 

3 3 

14.5'WD 
RIG/FOREMAN 

MINI-SONIC C100/ 
APP'D BY 

EED 
AECOM JOB NO. 

60157757 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER PDF-2 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

E I 
I 3 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,838.9 Feet 
FILL - Wasterock/colluvlum Intermixed with calcines -
COLLUVIUM FRACTION - Clayey Gravelly SAND 
(SP-SM) - gravels to 2.0" or larger - subangular -
reddish purple (no munsell) 
CALCINES - Silty fine SAND (SM) sized - black -
medium dense to very dense - slightly moist to moist 
Alternating colors from black to reddish purple - color 
changes do not appear to be in clearly defined layers 

Becoming coarse grained at 6.5' 

a. Q t 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % UMIT % 

X- •- A 
10 20 30 40 50 

10 

STANDARD 
PENETRATION BLOWS/(FT) 

-20 30 40 50 

32= 

3JQE 

3S2I 

252= 

252: 

352: 

~3TS~ 

GB 

GB 

GB 

GB 

ST 

GB 

GB 

GB 

GB 

ST 

GB 

GB 

GB 

GB 

GB 

GB 

A! 

Becoming wet at 18.0' 

Becoming slightly coarser grained 

:-27.0 
ALLUVIUM OR CALCINE/ALLUVIUM MIX - Silty Sandy 
Cobbly GRAVEL (GW-GM) - approximately 50% gravel 
35 % sand and 15% silt fines - cobbles to 3.0" or larger -
subrounded to subangular - reddish purple color of 
calcines to approx. 28.0' - dense - becoming alluvium at 
approx. 28.0' very dark gray - wet 

131.5 
End of Boring 
Backfilled with bentonite (13 bags) 
Boring logged.by: A. Jewell 
Casing: 5.5" I.D. 

12 

13 

36 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

1388696 
BORING STARTED 

10/10/11 
AECOM OFFICE Denver 

EASTING 
2267862 

BORING COMPLETED 
10/10/11 

ENTERED BY 
SJH 

SHEET NO. OF 
1 1 

18.0'WD 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APP'D BY 

EED 
AECOM JOB NO. 

60157767 



AECOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER PDF-3 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

St 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,830.6 Feet 

UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

x- • A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

_LQ_ 

3M; 

Jifl. 

20.0 

_2SJL 

GB 

GB 3.5 

GB 

GB 

GB 

ST 

GB 

GB 

GB 

GB 

GB 

GB 

ST 

GB 

GB 

GB 

FILL - Cobbly Sandy Clayey GRAVEL (GC) - man made 
debris - approximately 40% sand, 40% gravel and 20% 
fines - cobbles to 4.0" - dark reddish brown 5YR 3/3 -
loose 

Clumps with up to 40% clay at 6.0-6.5' 

7.5 Becomes mixed with calcines at 7.0' 

PDF EMBANKMENT FILL - Silty Sandy GRAVEL (GW) -
approximately 50% gravel, 40% sand and 5-10% silt -
subrounded to subangular - some scattered clumps with 
moderate plasticity 

FILL - CALCINES - fine sand and silt'sized (SM) -
approximately 10% fines - reddish purple (no munsell 
color) - very loose 
8.0-8.5' - Wet saturated layer - up to 30% silt - low 
plasticity 
General increase in silt content similar to 8.0-8.5' at 
10-12.5' 

No representative core sample due to hole cave 

Attempted shelby tube - no recovery - hit rock at 24.0' 

Attempted shelby tube - no recovery - moving to SPT at 
25.0' 
Core bag ripped - no recovery from 20.0-22.5' 

23.0 
ALLUVIUM - Organic Silty SAND (ML-OL) - decayed 
plant fibers - some medium to coarse angular sand 
layers - organic smell - very loose to dense - wet 

No core recovery from 25.0-30.0' 

. continued 

£ 
44 

X 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. SHEET NO. OF 
60157757 1 2 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER PDF-3 

ARCHITECT-ENGINEER 
Drilling Company; Boart Longyear 

SITE LOCATION 

K[ 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,830:8 Feet (Continued) 

0- iL 
£ E 

sy UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT' 
1 2 3 4 5 

PLASTIC 
LIMIT % 

X —  
10 

WATER LIQUID 
CONTENT % LIMIT % 

• A 
20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 

GB 
31.5 31.5 Possible s||ty sandy cobbly gravel alluvium contact at 

\31.0' - inferred rock - no rock in tip / 
End of Boring 
Backfilled with bentonite (8 bags) 
Boring logged by: A. Jewell 
Casing: 5.5" I.D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual: 

NORTHING 
1388223 

BORING STARTED 
10/10/11 

AECOM OFFICE Denver 

EASTING 
2268083 

BORING COMPLETED 
10/10/11 

ENTERED BY 
SJH 

SHEET NO. OF 
2 2 

14.0' WD 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APP'D BY 

EED 
AECOM JOB NO. 

60157757 
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CLIENT 
Atlantic Richfield Company 

LOG OF BORING NUMBER SSR1 

MCOM PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 
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DESCRIPTION OF MATERIAL 
u >: 3 
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PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- • A 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 X S
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1 
& c SURFACE ELEVATION +8,863.5 Feet U

N
IT

 D
R
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L
B
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./

F
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PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- • A 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 

1 ss 
m 

Gravelly lean CLAY (CL) - angular gravel, cobbles -
medium dense - damp - brown (talus) 

Siltier - dark brown 

Flat talus chips 
i,0 5 Cobbles - boulders 

1 

4 

I X-

1 
«? 

i • 

1 

8 

1 

i 
99 

5.0 

PA 1 
Gravelly lean CLAY (CL) - angular gravel, cobbles -
medium dense - damp - brown (talus) 

Siltier - dark brown 

Flat talus chips 
i,0 5 Cobbles - boulders 

1 

4 

I X-

1 
«? 

i • 

1 

8 

1 

i 
99 

2 SS -H 

Gravelly lean CLAY (CL) - angular gravel, cobbles -
medium dense - damp - brown (talus) 

Siltier - dark brown 

Flat talus chips 
i,0 5 Cobbles - boulders 

1 

4 

I X-

1 
«? 

i • 

1 

8 

1 

i 
99 

10.0 

PA 1 

Gravelly lean CLAY (CL) - angular gravel, cobbles -
medium dense - damp - brown (talus) 

Siltier - dark brown 

Flat talus chips 
i,0 5 Cobbles - boulders 

1 

4 

I X-

1 
«? 

i • 

1 

8 

1 

i 
99 

3 SS 
///x 

Gravelly lean CLAY (CL) - angular gravel, cobbles -
medium dense - damp - brown (talus) 

Siltier - dark brown 

Flat talus chips 
i,0 5 Cobbles - boulders 

1 

4 

I X-

1 
«? 

i • 

1 

8 

1 

i 
99 

3 SS Clayey GRAVEL (GC) - angular gravel to cobbles -
medium dense - damp - brown 

14.0 Subrounded gravel to cobbles 

• 
\ 

\ 

\ 
\ 

PA 

Clayey GRAVEL (GC) - angular gravel to cobbles -
medium dense - damp - brown 

14.0 Subrounded gravel to cobbles 

• 
\ 

\ 

\ 
\ 

15.0 

PA 

H Very Gravelly SILT with Sand (ML) - subrounded gravel, 
2" minus - dense - damp - brown 

16.0 

\ 

i1 
4 SS 

Very Gravelly SILT with Sand (ML) - subrounded gravel, 
2" minus - dense - damp - brown 

16.0 

\ 

i1 
4 SS 

Gravelly CLAY with Sand (CL) - subangular gravel, 3" 
minus - damp - brown (CL) 

Cobble/boulder 
20.0 Yellow staining 

• 

/ 

/ 

/ 

/ 

/ 

/ 

20.0 

PA 1 
Gravelly CLAY with Sand (CL) - subangular gravel, 3" 
minus - damp - brown (CL) 

Cobble/boulder 
20.0 Yellow staining 

• 

/ 

/ 

/ 

/ 

/ 

/ 

5 SS Silty GRAVEL with Sand (GM) - subrounded gravel to 
cobble/boulder - medium dense - damp - brown 

22.0 

( 

• \ 

PA 

Silty GRAVEL with Sand (GM) - subrounded gravel to 
cobble/boulder - medium dense - damp - brown 

22.0 

( 

• \ 

25.0 

PA 

ALLUVIUM - Gravelly lean CLAY with Sand (CL) -
subrounded gravel to cobble - dense - damp - red-brown 

Yellow staining, black staining, angular gravel 

Fat clay, less yellow staining, no black staining, less 
gravel (CH) 

30.0 

\ 

\ 
\ 

\ 

N 

/ 

/ 

/ 

\ 4 4  

/ 

6 SS It 

ALLUVIUM - Gravelly lean CLAY with Sand (CL) -
subrounded gravel to cobble - dense - damp - red-brown 

Yellow staining, black staining, angular gravel 

Fat clay, less yellow staining, no black staining, less 
gravel (CH) 

30.0 

\ 

\ 
\ 

\ 

N 

/ 

/ 

/ 

\ 4 4  

/ 

30.0 

PA 1 

ALLUVIUM - Gravelly lean CLAY with Sand (CL) -
subrounded gravel to cobble - dense - damp - red-brown 

Yellow staining, black staining, angular gravel 

Fat clay, less yellow staining, no black staining, less 
gravel (CH) 

30.0 

\ 

\ 
\ 

\ 

N 

/ 

/ 

/ 

\ 4 4  

/ 

.. . continued 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. SHEET NO. OF 
60157757 1 4 



A-COM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER SSR1 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITEiLOCATION 

EL 

45.0 

50-0 

10 

ss 

PA 

SS 

PA 

SS 

PA 

SS 

PA 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,863.5 Feet (Continued) 
Gravelly CLAY with Sand (CL) - subangular gravel, 4" 
minus - wet - loose to dense - red-brown - yellow staining 
around 30.0', plastic (talus) 

Same with cobbles 

. Less plastic with boulder 

Yellow staining 

Boulder 

'42.0 
Clayey GRAVEL with coarse Sand (GC) - subangular 
gravel, few 4" minus cobbles - wet - red-brown - yellow 

143.5^ staining 
ALLUVIUM - Well graded GRAVEL with Sand (GW) -

45 0 subrounded gravel, 3" minus - grades less sand with 
'  — c o b b l e s  -  w e t  -  r e d - b r o w n  
J46.0 Well graded SAND with Gravel (SW) - subrounded 

gravel, 1" minus grades with cobbles - wet - medium 
\dense - red-brown - upward fining sequence in shoe 
Gravejly fat CLAY, few coarse Sand, some angular 
Gravei (CL) - subrounded gravel and cobbles - wet -
red-brown - cobbles are (hermosa SS) 

iiSO.O ____ 

~ CO § 3 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X_ * £ 

10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

, 3 5  

55.0 

11 SS 

' 52.0 

Clayey GRAVEL with Sand (GC) - subrounded, 4" minus 
gravel with cobbles - extremely dense - wet - red-brown 
(talus) 

>76/12" 

PA 

57.0 

Well graded GRAVEL with Sand (GW) - subrounded 
gravel, 2" minus grades to cobbles with less sand - wet -
brown 

More sand 

More cobbles 
-6 3 -.0 91 

12 SS 
ALLUVIUM - Well graded SAND (SW) - extremely dense 

jSjLO^ - Wet - red-brown 
- well graded GRAVEL (GW) - angular, 1" minus - wet - . 

\red-brown ' / 

. . .  c o n t i n u e d  

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO.^ 60157757 
SHEET NO. OF 



AZCON 1 
CLIENT 
Atlantic Richfield Company 

LOG OF BORING NUMBER SSR1 

AZCON 1 PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

£ 
J* 
i 3 

r\ UNCONFINED COMPRESSIVE STRENGTH 
"^"tons/ft.2 
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U 1  o z 
£ % > Q Q  
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DESCRIPTION OF MATERIAL 
c 
J  

)  

£ 
J* 
i 3 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

% A 
10 20 30 40 50 

STANDARD . 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 X S

A
M

P
LE

 N
O
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S
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M
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 T

Y
P

E
 

U 1  o z 
£ % > Q Q  
U j  u  

ii < U CO 0 i SURFACE ELEVATION +8,863.5 Feet (Continued) 

£ 
J* 
i 3 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

% A 
10 20 30 40 50 

STANDARD . 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 

PA 

w 

Clayey GRAVEL with Sand (GC) - subrounded gravel, 4" 
minus with cobbles - wet - red-brown 
With yellow staining 

62.0 / 

/ 
/ y 

y 

/ 

13 SS J Silty GRAVEL with Sand (GM) - subrounded 
gravel/cobbles - extremely dense - wet - red-brown 

Cobble/boulder in bit - recovered 1.0' below cobble and 
1.0' above from drill deck 

67.0 

r ( 

/ 

/ 

/ 

i 
99.0 

PA 8 
Silty GRAVEL with Sand (GM) - subrounded 
gravel/cobbles - extremely dense - wet - red-brown 

Cobble/boulder in bit - recovered 1.0' below cobble and 
1.0' above from drill deck 

67.0 

r ( 

/ 

/ 

/ 

i 

14 SS 
Poorly graded SAND (SP), very fine to fine - dense - wet 
- red-brown 

Grades to medium sand 

70.5 Grades to coarse sand / 

f 
/ 

/ 
70.0 

PA 

Poorly graded SAND (SP), very fine to fine - dense - wet 
- red-brown 

Grades to medium sand 

70.5 Grades to coarse sand / 

f 
/ 

/ 

PA m Well graded GRAVEL with Clay and Sand (GW-GC) -
LiS^wet - red-brown - subrounded gravel 2" minus ^ 

/ 

—r — 
PA 

Poorly graded SAND (SP) - wet - red brown - very fine to 
• fine 

73.0' - Grades to medium sand 
74.0 73.5' - Grades to coarse sand / 

/ 

75.0 15 SS 
e>• Well graded GRAVEL with Sand, coarse Sam i ,  trace Silt 

iinus\-
15 

15 SS i ,  trace Silt 
iinus\- • 

PA 
• V . '  • 

PA \ Well graded SAND with Gravel, trace Silt (SW-SM) - \ j 
77.o\subrounded gravel, 3" minus - wet - red-brown \ / 

16 SS 
O.O o O 
O o o 
o 0 0 o  

\Very fine Silty SAND (SM) - wet - red-brown / 
16 SS 

O.O o O 
O o o 
o 0 0 o  Well graded SAND (SW) - grades fine to coarse - some 

PA 

o O f t O  
• 

PA 

• • 

80.0 
PA 

80.0 Poorly graded coarse SAND (SP) - wet - red-brown 
• 

PA .0 v.; 
' a * ' '  

Well graded Sandy GRAVEL, trace Silt (GW) - rounded, 
81.0 2" minus - wet - red-brown (GW) 

PA 
e ® 0 o  

o  
O  o  0  Well graded SAND, minimal fine Sand (SW) - grades 

coarser with rounded gravel, 1" minus - wet - red-brOWn -
clean 

Color change in matrix to dark gray brown 
87.0 >50/3" 

17 SS 
o  °  

o  o  o  
o °  o O  

-  O  o  o  

Well graded SAND, minimal fine Sand (SW) - grades 
coarser with rounded gravel, 1" minus - wet - red-brOWn -
clean 

Color change in matrix to dark gray brown 
87.0 >50/3" 

85.0 
PA 

0 ° 0 0  
.  o  
o  o  O  
0 °  o ®  

o  
O  O  o  
o °  0 o  

o  
O  O  o  
O ° 0 0  

o  
O  O  o  

Well graded SAND, minimal fine Sand (SW) - grades 
coarser with rounded gravel, 1" minus - wet - red-brOWn -
clean 

Color change in matrix to dark gray brown 
87.0 >50/3" 

18 SS 
L Poorly graded SAND (SP) - grades fine to coarse - wet -

88:0 red-brown 
5  

18 SS 
,0 • .V nus gravel -y o 9  c o  
o  

o  o  o  
° o ° o  

\wet - red-brown (talus) 
nus gravel -y 

90.0 

o 9  c o  
o  

o  o  o  
° o ° o  

L 
. . .  c o n t i n u e d  

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM SHEET NO. ^ OF ^ 



MCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER SSR1 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

Z 
t g 
E $ 
& 3 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,863.5 Feet 
( O , 0 <  ( 

_ o 
O 00< 

O o O 00« o ^ 
o o 

0 o o  

(Continued) 

>" n K l_ Q It 
7 ^ § 9 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
. LIMIT % CONTENT % LIMIT % 

X- A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 
PA 

o O o  

19 SS 

94:0 

95.0 

1000 

Well graded SAND, minimal fine Sand (SW) - rounded 
grains - saturated - dark gray-brown 
Fine sand, red-brown - saturated 
Dark gray-brown with cobbles 

95;5 

Well graded GFiAVEL with Sand (GW) - subrounded 
gravel-cobble - wet - gray-brown 

Poorly graded SAND with Silt, very fine Sand (SP-SM) -
wet - gray-brown (SP-SM) 

97.5 
Poorly graded SAND, fine Sand (SP) - wet - gray-brown 

100.0 
End of Boring. 
Boring logged by: 
Casing: 7.0" I.D. 

S. Johnston 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 

kO 

k o o 

1388874 
BORING STARTED 

10/9/11 
AECOM OFFICE Denver 

EASTING 
2268226 

BORING COMPLETED 
10/10/11 

ENTERED BY 
SJH 

SHEET NO. OF 
4 4 

WL 
44.0'WD 

RIG/FOREMAN 
SONIC C600/ 

APPD BY 
EED 

AECOM JOB NO. 
60157757 





AECOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER SSR2 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

DESCRIPTION OF MATERIAL 

S a a E SURFACE ELEVATION +8,850.3 Feet (Continued) 

o UNCONFINED;COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER 
LIMIT % CONTENT 9 

x-
10 20 30 

LIQUID 
LIMIT % 

—A 
50 

STANDARD 
PENETRATION BLOWS/(FT) 

IT 

35.0 

7 SS 

PA 

35:0 

Gravelly CLAY (CL) - talus - very moist - brown -
medium-high plasticity (possibly CH) 

Cobble/boulder 

>5075" 
8 SS 

36-5 

Clayey GFtAVEL with Sand (GCj - extremely dense - wet 
- brown 

40,0 

45.0 

PA 

SS 

PA 

Silty GFtAVEL with Sand (GM) - extremely dense - wet -
brown 

Cobble/boulder 6" plus 

Saturated 

43.0 
ALLUVIUM - Well graded SAND with Gravel (SW) -

44Y^_ subrounded gravel-cobble 4" minus - wet - red-brown 
Well graded Sandy GFtAVEL (GW) - subrounded 
gravel-cobble 5" minus - wet - red-brown 

47.0 

>50/6' 

-50/& 
10 SS -1-

50.0 
PA 

11 SS 

Gravelly CLAY with Sand (CL) - subangular to 
48.0 subrounded gravel 3" minus - extremely dense - wet -

\red-brown - trace silt t 

Well graded GFtAVEL with Sand, trace Silt (GW) -
subangular to subrounded gravel 3" minus - very dense -
wet - red-brown 

55.0 
PA 

12 SS 

Saturated 

60-0 60.0 
... continued 

<5> 

,50 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. 
60157757 

SHEET NO. OF 



MCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER SSR2 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

DESCRIPTION OF MATERIAL 

K SURFACE ELEVATION +8,850.3 Feet (Continued) 

a. 

% <0 
i-S 

UNCONFINED COMPRESSIVE STRENGTH 

"^TONS/FT.2 

1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- # A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

PA Silty GRAVEL, with little Sand, trace C|ay (GM) -
subrounded grave! 3" minus - wet - red-brown - saturated 

,62.0 

he 

13 SS 
Poorly graded SAND, trace Clay (SP) - very fine to fine -
wet - red-brown (SP) 

• 64.0 

PA 

Well graded SAND with Gravel, trace Silt (SW) -
J65.0 subrounded gravel 2" minus - wet - red-brown 

Silty GRAVEL with Sand (GM) - subrounded gravel 2" 
minus - grades to clayey gravel - wet - red-brown 

. 67.0 

_ZflJL 

14 SS 

PA 

Well graded GRAVEL with Silt and Sand (GW-GM) -
rounded gravel-cobble 4" minus - very dense - wet -
red-brown - saturated 

79 

15 SS 
' 73.5 

Poorly graded, fine SAND (SP) - very dense - wet -
red-brown - saturated 

75.0 
PA 

l.O Well graded SAND with Gravel, trace Silt (SW) - wet -
~\ red-brown / 

Silty GRAVEL with Sand (GM) - rounded gravel-cobble 
4" minus - wet - red-brown 

<77.< 

he 

he 

16 SS 
'.5 Well graded SAND with Gravel, trace Silt (SW) -
~\subrounded gravel 1" minus - wet - red-brown / 

Silty GRAVEL with Sand (GM) - subrounded subangular 
gravel 2" minus - very dense - wet - red brown 

32 

PA <80.5 

.81.5 
Well graded SAND, trace Gravel (SW) - wet - red-brown 

17 SS 

82.0 

PA 
. 85.0 

Well graded GRAVEL, trace fines or Sand (GW) -
subrounded to subangular gravel 2" minus - wet -

\red-brown 
Well graded GRAVEL with Sand (GW) - subrounded to 
rounded gravel 2" minus - extremely dense - wet -
red-brown - saturated 

>95/12" 

• 87.0 

Well graded GRAVEL with Silt and Sand (GW-SM) -
rounded gravel-cobbles 4" minus - wet - red-brown -
saturated 

HE 

18 SS 
Well graded SAND, few Gravel, trace Sijt (SW) -
minus gravel - wet - red-brown 

round 1" 

190.0 
. continued 

The stratification lines represent the approximate boundary linesbetween soil types: in situ, the transition may be gradual. AECOM JOB NO. 
60157757 

SHEET NO. OF 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rjco-Argentine Site - OUQ1 

LOG OF BORING NUMBER SSR2 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

EI 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,850.3 Feet 

O O 

(Continued) 

o UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 

1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

x- •- A 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 

PA 

19 SS 

o» oO* o < O o 
° oO< 
o r 

O o O 0o« 94.0 

JSJL 

PA 

1000 

Well graded SAND with Gravel (SW) - rounded 2" minus 
gravel - wet - red-brown 

Poorly graded fine SAND with Silt (SP-SM) - few .5" 
minus gravel - wet - red-brown 

96.0 
Poorly graded SAND (SP) - few .5" minus gravel - wet -
red-brown 

100.0 
End of Boring 
Drilled from 87.0' to 100.0' With no SPT 
Boring logged by: S. Johnston 
Casing: 7.0" I.D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

NORTHING 
1388666 

BORINGSTARTED 
10/7/11 

AECOM OFFICE Denver 

EASTING 
2268236 

BORING COMPLETED 
10/9/11 

ENTERED BY 
SJH 

SHEET NO. OF 
4 4 

35.5' WD 
RlC/FOREMAN 

SONIC C600/ 
APP'DBY 

EED 
AECOM JOB NO: 

60157757 



o o 

AICOM 

CLIENT 
Atlantic Richfield Company 

LOG OF BORING NUMBER SSR3 

AICOM PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

U
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UNCONFINED COMPRESSIVE STRENGTH 

"^TONS/FT.2 
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DESCRIPTION OF MATERIAL 
>• 
a. LU 
§ 

U
N

IT
 D

R
Y

 W
T

. 

L
B

S
./
F

T
.3

 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- • A 
10 20 30 40 50 

STANDARD: 
<8> PENETRATION BLOWS/<FT) 
10 20 30 40 50 X SA

M
PL

E 
N

O
. 

SA
M

PL
E 

TY
P

E
 

SA
M

PL
E 

D
IS

TA
N

C
E 

k SURFACE ELEVATION +8,849.3 Feet U
N

IT
 D

R
Y

 W
T

. 

L
B

S
./
F

T
.3

 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- • A 
10 20 30 40 50 

STANDARD: 
<8> PENETRATION BLOWS/<FT) 
10 20 30 40 50 

1 ss 
s CONCRETE pad 

1 ss • 
• wkr/ 

Well graded GRAVEL with Clay and Sand (GW-GC) -
subangular to subrounded 3" minus gravel - wet - brown 

2.5 

PA 

Well graded GRAVEL with Clay and Sand (GW-GC) -
subangular to subrounded 3" minus gravel - wet - brown 

2.5 

5.0 

PA 
ft 
jO-

Well graded GRAVEL with Sand (GW) - angular to 
rounded,gravel-cobbles 6" minus - medium dense - dry -
brown 

7.0 Damp / 

2 SS .0 

Well graded GRAVEL with Sand (GW) - angular to 
rounded,gravel-cobbles 6" minus - medium dense - dry -
brown 

7.0 Damp / 

PA 

V 

Well graded GRAVEL with Sand (GW) - angular to 
rounded,gravel-cobbles 6" minus - medium dense - dry -
brown 

7.0 Damp / 

10.0 

PA i Gravelly CLAY with Sand (GC) - subangular gravel -
cobble 4" minus - damp - brown 

10.0 
/ 

/ 

/ 

/ 

3 SS 
.0 Well graded GRAVEL With Sand (GW) - subangular to 

11.0 rounded - wet - brown - loose - saturated 3 SS 
Gravelly CLAY with Sand (CL) - gravel to cobbles -
subangular to subrounded 5" minus - very dense to loose 
- damp - brown 

Less cobbles 

23.0 

<sk 
/• 

' X _ 
' \ 

' X _ 

\ 
' X 

' V. 

y 

' X 

_ /' 

' X 

s 
s' 

15.0 

PA i 
Gravelly CLAY with Sand (CL) - gravel to cobbles -
subangular to subrounded 5" minus - very dense to loose 
- damp - brown 

Less cobbles 

23.0 

<sk 
/• 

' X _ 
' \ 

' X _ 

\ 
' X 

' V. 

y 

' X 

_ /' 

' X 

s 
s' 

4 SS 

Gravelly CLAY with Sand (CL) - gravel to cobbles -
subangular to subrounded 5" minus - very dense to loose 
- damp - brown 

Less cobbles 

23.0 

<sk 
/• 

' X _ 
' \ 

' X _ 

\ 
' X 

' V. 

y 

' X 

_ /' 

' X 

s 
s' 

20.0 

PA 1 

Gravelly CLAY with Sand (CL) - gravel to cobbles -
subangular to subrounded 5" minus - very dense to loose 
- damp - brown 

Less cobbles 

23.0 

<sk 
/• 

' X _ 
' \ 

' X _ 

\ 
' X 

' V. 

y 

' X 

_ /' 

' X 

s 
s' 

5 SS 1|| 

Gravelly CLAY with Sand (CL) - gravel to cobbles -
subangular to subrounded 5" minus - very dense to loose 
- damp - brown 

Less cobbles 

23.0 

<sk 
/• 

' X _ 
' \ 

' X _ 

\ 
' X 

' V. 

y 

' X 

_ /' 

' X 

s 
s' 

PA 
ii 

Gravelly CLAY with Sand (CL) - gravel to cobbles -
subangular to subrounded 5" minus - very dense to loose 
- damp - brown 

Less cobbles 

23.0 

<sk 
/• 

' X _ 
' \ 

' X _ 

\ 
' X 

' V. 

y 

' X 

_ /' 

' X 

s 
s' 

25.0 

PA Clayey GRAVEL with Sand (GC) - gravel to cobbles -
subangular to subrounded 5" minus - very dense to 
medium dense - damp - brown 

X 

/ 

/ 

X 
' X 

/ 

/ 

/ 

v -J>6 
> 

/ 
6 SS ±§1 Clayey GRAVEL with Sand (GC) - gravel to cobbles -

subangular to subrounded 5" minus - very dense to 
medium dense - damp - brown 

X 

/ 

/ 

X 
' X 

/ 

/ 

/ 

v -J>6 
> 

/ 

30.0 

PA 

Clayey GRAVEL with Sand (GC) - gravel to cobbles -
subangular to subrounded 5" minus - very dense to 
medium dense - damp - brown 

X 

/ 

/ 

X 
' X 

/ 

/ 

/ 

v -J>6 
> 

/ 

... continued 

The stratification lines represent the approximate boundary lines between soiltypes: in situ, the transition may be gradual. AECOM ^^0^57757 SHEET NO. ^ OF ^ 
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A'COM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER SSR3 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

t 

E I 
I i 
E[ 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,849;3 Feet (Continued) 

j~\ UNCONFINED COMPRESSIVE STRENGTH 
^"tons/ft.2 

1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMJT % 

X— # A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

J£J3L 

ss 
32.0 

PA 

SS 

PA 

I 

Clayey GRAVEL with Sand (GC) - gravel to cobbles -
subangular to subroiinded 5" minus - very dense to 
medium dense - damp - brown 

Well graded GRAVEL with Sand (GW) - subangular to 
subrounded gravel 3" minus - wet - brown 

Many cobbles 

37.0 
>106/12" 

40.0 

45.0 

k: 

SS 

PA 

10 SS 

Well graded GRAVEL with Clay and Sand (GW-GC) -
subangular gravel/cobbles/boulders - extremely dense to 
very dense - wet - brown 

*NOTE: 4" clast of fine grain well graded SAND (SW) 
damp, dark red (maroon), cohesive. Possibly spent ore. 

Same from SPT without SW clast 

PA 

11 SS 

Saturated 

Color change to red-brown with cobble/boulder 

PA 

12 SS 

PA 52.0 
Many cobbles 

.r 50/4" 

55.0 

13 SS 
Well graded GRAVEL with Sand (GW) - subangular to 

53.0 subrounded gravel to cobbles - wet - red-brown 

54.5 
Poorly graded SAND (SP) - medium grain - wet -
red-brown - saturated 

PA 

Well graded GRAVEL with Sand, trace Silt (GW) -
subrounded gravel - cobble 6" minus - wet - red-brown 

58.0 
Casing advanced with auger to 58.0' 

60-0 

14 SS 
Poorly graded very fine SAND (SP) - wet - red-brown -
saturated 
Grades to medium 

... continued 

56 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB^NO.^^^ SHEET NO. ^ OF ^ 



MCON 1 
CLIENT 
Atlantic Richfield Company 

LOG OF BORING NUMBER SSR3 

MCON 1 PROJECT NAME 
Rico-Argentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

U
N

IT
 D

R
Y

 W
T

. 

L
B

S
./
F

T
.3

 

_/-y UNCONFINED COMPRESSIVE STRENGTH 

v TONS/FT.2 

1 2 3 4 5 

£ 
E I 
I i 
w _J 
o ui 

SA
M

PL
E:

 N
O

. 

SA
M

PL
E 

TY
P

E
 

Ui O . 
Z. 

£ 
% O c 
Ui u 

kl 
< 
Ui 

DESCRIPTION OF MATERIAL 
:• 
u 
> 5 

U
N

IT
 D

R
Y

 W
T

. 

L
B

S
./
F

T
.3

 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

x- A 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 X SA

M
PL

E:
 N

O
. 

SA
M

PL
E 

TY
P

E
 

Ui O . 
Z. 

£ 
% O c 
Ui u 

kl 
< 
Ui c SURFACE ELEVATION +8,849.3 Feet (Continued) U

N
IT

 D
R

Y
 W

T
. 

L
B

S
./
F

T
.3

 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

x- A 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 

PA 
Poorly graded very fine SAND (SP) - wet - red 
saturated 

-brown -

irtded 1" 
/ 

PA 
0 ° 0 0  

r- O 
0 o o \minus gravel . 

-brown -

irtded 1" 
/ 

15 SS 
. m. 

.0 • . . Well graded SAND (SW), no fine sand, mediu mto , 

brown / 15 SS —"-\\coarse sand subrounded - very dense - wet -
mto , 

brown / 

PA 

64.o\ Well graded GRAVEL (GW) - subangular to s jbrounded j 
PA 

\\- wet - brown - saturated 
jbrounded j 

/ 

/ 

J>3 

65.0 
PA 

\ Clayey GRAVEL with Sand (GC) - subangular to / 
\subrounded 1" minus - damp - brown with yellow mottling/ / 

/ 

J>3 

PA 
Poorly graded very fine SAND (SP) - wet - brown -
saturated 

/ 

/ 

J>3 
16 SS 

gy g OldUcS IU ITlcUIUlll Well UJdloc bdllU/yidVel 
/ 

/ 

/ 

J>3 
16 SS o° 0 0  

o - O O o 
""X Grades fine to coarse in the SPT shoe / f 16 SS o° 0 0  

o - O O o 68.5 Well qraded SAND with Gravel (SW) - qravel could be 
wn / 

f 

PA 

\broken cobble in shoe - very dense - wet - brc 
could be 
wn / I 

PA 

rse - wet -
I 

70.0 
PA 

fi • \brown - saturated 
rse - wet -

/ PA Well graded GRAVEL with Sand, trace Silt (GW) - > 
\sUbrounded 1" minus gravel - wet - brown / / 

42 
% 

PA 

Poorly graded SAND (SP) - grades fine to coarse to 
gravel - dense - wet - brown 

73.0 

/ 

42 
% 17. SS 

Poorly graded SAND (SP) - grades fine to coarse to 
gravel - dense - wet - brown 

73.0 

/ 

42 
% 17. SS 

I—
 

0 0 
o o 0 Well graded SAND with Gravel (SW) - rounded 2" minus 

74.0 - wet - brown with yellow mottling • I 

PA 

O O O 
Well graded SAND with Gravel (SW) - rounded 2" minus 

74.0 - wet - brown with yellow mottling • I 

75.0 
PA 

Poorly graded SAND (SP) - grades medium to coarse to 
75 5 with gravel rounded 0:5" minus - wet - brown 

\ 

\ PA 
a .y. 
t 

o V. 

Well graded GRAVEL with Sand, trace Silt (GW) -
subrounded to rounded 1" minus gravel - wet brown 

77.0 
t 

\ 

18 SS 
V" O O o 

-  ° o  ° °  
Well graded SAND with Grave!, trace Silt (SW) - rounded 
1 "minus - wet - brown - dense - saturated 

. 
-

80.0 

i 
/ 

/ 

19 
l 

80.0 
PA 

O ® 0 O  o 
O o o 
oo 0o 

Well graded SAND with Grave!, trace Silt (SW) - rounded 
1 "minus - wet - brown - dense - saturated 

. 
-

80.0 

i 
/ 

/ 

19 
l 

PA Well graded SAND (SP) - medium grain - wet - brown 

82.0 

i  

i 
i  

19 SS 
.0 y. 

a-'. ' .  

Well graded GRAVEL with Sand (GW), trace fines -
subrounded to rounded gravel - grades 0:5" minus to 2" 
minus gravel - dense - wet - brown 

84:0 • 
i 8 

PA 

Well graded GRAVEL with Sand (GW), trace fines -
subrounded to rounded gravel - grades 0:5" minus to 2" 
minus gravel - dense - wet - brown 

84:0 • 
i 8 

85.0 
PA 

0 O o 
o° 00 

o o o o 
o® Oo 

Well graded SAND With Gravel (SW) - subrounded to 
rounded gravel .5" minus - wet - brown 

86.0 
PA 

Well,graded SAND with Silt and Gravel (SW-SM) -
subrounded gravel 2" minus - wet - brown 

• 
* N 

i 
20 SS ::::: 

Well,graded SAND with Silt and Gravel (SW-SM) -
subrounded gravel 2" minus - wet - brown 

• 
* N 

i 

90.0 

Well,graded SAND with Silt and Gravel (SW-SM) -
subrounded gravel 2" minus - wet - brown 

• 
* N 

i 

... continued 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. SHEET NO. OF 
60157757 3 4 



AsCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER SSR3 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

Q. uj 

EI 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,849.3 Feet (Continued) 

•+ i-
% V) 
§ 3 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 
1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

•- A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 
PA UK 90.5 

21 SS 

3&A. 
PA 

94.0 

Poorly graded fine SAND (SP) - wet - tan-brown 

97.0 

Poorly graded very fine SAND with Silt (SP-SM) - wet -
brown 

*NOTE: Includes 3" layers of poorly graded very fine 
sand with clay (SP-SC) 

22 SS 

PA 
100-0 

Poorly graded very fine SAND, trace Silt (SP) - wet -
brown 

100.0 
Gravel-cobbles 4" minus - subangular to subrounded 

End of Boring 
Boring logged by: S. Johnston 
Casing: 7.0" I.D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be.gradual: 

NORTHING 
1388867 

BORING STARTED 
10/10/11 

AECOM OFFICE Denver 

2268034 
BORING COMPLETED 

10/13/11 
ENTERED BY 

SJH 
SHEET NO. OF 

4 4 
WL 

32:0* WD 
RIG/FOREMAN 

SONIC C600/ 
APPD.BY 

EED 
AECOM JOB NO. 

60157757 
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. ŷECOM 
CLIENT 
Atlantic Richfield Company 

LOG OF BORING NUMBER SSR4 

. ŷECOM PROJECT NAME 
RicOrArgentine Site - OU01 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

U
N

IT
 D

R
Y

 W
T

. 

L
B

S
./

F
T

.3
 

UNCONFINED COMPRESSIVE STRENGTH 

X-/"TONS/FT.2 

1 2 3 4 5 

£ 
fe § 
I i 
UJ -J 
Q UJ 

SA
M

PL
E 

N
O

. 

SA
M

PL
E 

TY
P

E
 

[ S
A

M
PL

E 
D
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TA

N
C

E 
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| R
EC

O
VE

R
Y 
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DESCRIPTION OF MATERIAL 

U
N

IT
 D

R
Y

 W
T

. 

L
B

S
./

F
T

.3
 

PLASTIC WATER LIQUID 
. LIMIT % CONTENT % LIMIT % 

•%— £ 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 X SA

M
PL

E 
N

O
. 

SA
M

PL
E 

TY
P

E
 

[ S
A

M
PL

E 
D

IS
TA

N
C

E 
| 

| R
EC

O
VE

R
Y 

| 

SURFACE ELEVATION +8,839:5 Feet U
N

IT
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R
Y

 W
T

. 

L
B

S
./

F
T

.3
 

PLASTIC WATER LIQUID 
. LIMIT % CONTENT % LIMIT % 

•%— £ 
10 20 30 40 50 

STANDARD 
® PENETRATION BLOWS/(FT) 
10 20 30 40 50 

GB 

PDF EMBANKMENT FILL (GW) - Not logged 

4.0 

5.0 

GB 

FILL - Calcines (SM-SP) - sand and silt sized - medium 
dense to loose 

25.0 

< 

/ 

/ 

i 
/ 

i 
'n 
y4 
p 

i ' 

' \ 

24 
? '  

/ 

' s 

\ 

\ 

X 

\ 51/6" 

1 GB 

FILL - Calcines (SM-SP) - sand and silt sized - medium 
dense to loose 

25.0 

< 

/ 

/ 

i 
/ 

i 
'n 
y4 
p 

i ' 

' \ 

24 
? '  

/ 

' s 

\ 

\ 

X 

\ 51/6" 

10.0 

GB 

FILL - Calcines (SM-SP) - sand and silt sized - medium 
dense to loose 

25.0 

< 

/ 

/ 

i 
/ 

i 
'n 
y4 
p 

i ' 

' \ 

24 
? '  

/ 

' s 

\ 

\ 

X 

\ 51/6" 

2 GB 

FILL - Calcines (SM-SP) - sand and silt sized - medium 
dense to loose 

25.0 

< 

/ 

/ 

i 
/ 

i 
'n 
y4 
p 

i ' 

' \ 

24 
? '  

/ 

' s 

\ 

\ 

X 

\ 51/6" 

15.0 

GB 

FILL - Calcines (SM-SP) - sand and silt sized - medium 
dense to loose 

25.0 

< 

/ 

/ 

i 
/ 

i 
'n 
y4 
p 

i ' 

' \ 

24 
? '  

/ 

' s 

\ 

\ 

X 

\ 51/6" 

3 GB 

FILL - Calcines (SM-SP) - sand and silt sized - medium 
dense to loose 

25.0 

< 

/ 

/ 

i 
/ 

i 
'n 
y4 
p 

i ' 

' \ 

24 
? '  

/ 

' s 

\ 

\ 

X 

\ 51/6" 

20.0 

GB 

FILL - Calcines (SM-SP) - sand and silt sized - medium 
dense to loose 

25.0 

< 

/ 

/ 

i 
/ 

i 
'n 
y4 
p 

i ' 

' \ 

24 
? '  

/ 

' s 

\ 

\ 

X 

\ 51/6" 

4 GB 

FILL - Calcines (SM-SP) - sand and silt sized - medium 
dense to loose 

25.0 

< 

/ 

/ 

i 
/ 

i 
'n 
y4 
p 

i ' 

' \ 

24 
? '  

/ 

' s 

\ 

\ 

X 

\ 51/6" 25.0 

GB 

FILL - Calcines (SM-SP) - sand and silt sized - medium 
dense to loose 

25.0 

< 

/ 

/ 

i 
/ 

i 
'n 
y4 
p 

i ' 

' \ 

24 
? '  

/ 

' s 

\ 

\ 

X 

\ 51/6" 

5 GB 
.0 

d 

.0 

* * •<+'.* 
.o 
* * 
.o 

ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
subrounded to subangular - cobbles to 3.0" - less than 
approximately 5-10% silt - very dark gray 7.5YR 3/1 -
extremely dense to dense 
25.0-30.0' - Significant sample loss - log/depth 
approximate - no sample taken 

Sample 5: Recorded as "51/Driller recalls "refusal"" 
30.0 d 

/ 

8/6" 

/ 

/ 

/ 

/ 

/ 

30.0 

GB 

.0 

d 

.0 

* * •<+'.* 
.o 
* * 
.o 

ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) -
subrounded to subangular - cobbles to 3.0" - less than 
approximately 5-10% silt - very dark gray 7.5YR 3/1 -
extremely dense to dense 
25.0-30.0' - Significant sample loss - log/depth 
approximate - no sample taken 

Sample 5: Recorded as "51/Driller recalls "refusal"" 
30.0 d 

/ 

8/6" 

/ 

/ 

/ 

/ 

/ 

... continued 

The stratification lines represent the approximate.boundary lines between soil types: in situ, the transition:may be gradual. AECOM SHEET NO. ^ OF ^ 



AsGOlM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF'BORING NUMBER SSR4 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,839.5 Feet (Continued) 
ALLUVIUM - Silty Sandy Cobbly GRAVEL (GW) 

^ "i-Q tZ 
% § 3 

UNCONFINED COMPRESSIVE STRENGTH 

"^TONS/FT.2 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

X- A 
10 20 30 40 50 

STANDARD 
£GflfTRATION BLOWS/(FT) 

30 40 50 

MJL 

AQJL 

45.0 

MJL 

MJL 

MJL 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

GB 

10 GB 

GB 

11 GB 

GB 

.0 

" * 
a v.. 

Q.V.. 

ft'/.-

' *?*• o.V.. 

.0 • ***••• 
• • 'Q.'. 
o V.. 

.d •*/.. 

.0 •*/.. 
• • •4.* 
ft 
.0 •*/-• 
*; -Q.*. 

" •  -4.'. 
6  •  

6 V.-

O'O 
>5 <»t 

o* KLO. 

o: o'p 
<£>©'<}' 

to . 

;o-*<i<0, 
ka* 
i;.^6oo 

subrounded to subangular - cobbles to 3.0" - less than 
approximately 5-10% silt - very dark gray 7.5YR 3/1 -
dense and extremely dense above 50.0' 
Becoming dark brown 7.5YR 3/4 with cobbles to 4.0" at 
30.0' 
Sample 6: Recorded as "18/Driller recalls "refusal"" 

Becomes strong brown 7.5YR 4/6 
Sample: 7: Recorded as "25/Driller recalls "refusal"' 

Becomes yellowish brown 10YR 4/6 - wet (Approximate 
depth) 

Significant reduction in max gravel size to 1.0" - well 
graded - predom. subrounded with subangular -
yellowish red 5YR 4/6 - wet 

ALLUVIUM - Gravelly SAND (SW) - subangular to well 
rounded gravels - weak red 2.5YR 4/2 - wet 
Driller reports 5.0' heave, cleanout then 5.0' heave 
(attempting clean out using flapper bit, driller report 3.0' 
heave) Skipping to 57.0' 
Sample 10: Driller lost sample on surface - reports "all; 
same stuff' 

Loose condition may be due to blow-in from ground 
Water 

125/ 3' 

31 

50/5" 

... continued 

The stratification lines represent the approximate boundary fines between soil types: in situ, the transition may be gradual. AECOM JOB NO. 
60157757 

SHEET NO. OF 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 

Rico-Argentine Site - OU01 

LOG OF BORING NUMBER SSR4 

ARCHITECT-ENGINEER 

Drilling Company: Boart Longyear 
SITE LOCATION 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,839.5 Feet (Continued) 

/-V UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 

1 2. 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

' X • A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

End of Boring 
Boring logged by: R. Anderson (0.0-42.0')/lnterpreted by 
A. Jewell, A. Jewell (42.0-60.0') 
Casing: 5.5" I.D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. 

1388644 
BORING STARTED 

10/13/11 
AECOM OFFICE Denver 

2268005 
BORING COMPLETED 

10/13/11 
ENTERED BY 

SJH 
SHEET NO. OF 

3 3 

38.0' WD Estimated 
RIG/FOREMAN 

PROSONIC 800T/ 
APP'D BY 

EED 
AECOM JOB NO. 

60157757 



AECOM 
CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OU01 

LOG OF BORING NUMBER SSR5 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

SI 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,832.3 Feet 
^ </> 
§ 3 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 

1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

x- •- A 
10 20 30 40 50 

STANDARD 
PENETRATION BLOWS/(FT) 

20 30 40 50 

32= 

GB 

4:0 

GB 

GB 

"nrrr 
GB 

ST 

~T53T 
GB 

GB 

GB 

=2QL 
GB 

GB 

25.IT 
GB 

GB 

3JQL 
GB 

GB 

253L 

PDF EMBANKMENT FILL - Silty Sandy GRAVEL (GW) -
approximately 60% gravel to 2.0" or larger;, 30%sand 
and 10% silt fines - predom. subrounded, also 
subangular to well rounded - brown 7.5YR 4/4 - moist 

5.0 

8 0  

FILL - Wasterock - Clayey Sandy GRAVEL (GC) -
chunks of highly altered rock forming residual clayey 
sands - approximately 40 % gravel, 35% sand and 25% 
clay - well rounded to subangular gravels to 2.0" or 

I larger - various colors, dark reddish brown 2.5YR 3/4, 
\very dark grayish brown 10YR 3/2 and yellowish brown 
ylOYR 5/8 - moist 
FILL - Process waste? and manmade debris (cables) -
Clayey Gravelly SAND (SM) - approximately 50 % sand, 

130% low plastic clay and 20% gravel - subangular to 
\subrounded gravel to 2.0" or larger - reddish black 10YR 
2.5/1 - medium dense - moist 
FILL - Calcines - fine sand and si|t sized (SM) - reddish 
purple to purplish black (no munsell) - moist - loose to 
very loose 
11.5-13.5' - Attempted shelby tube - no recovery 
Becoming wet 
Higher silt content from 15.0-17,5' 

Lower silt content, wet and coarser sand<sized from 
18.0-20.0' 

25.5 

30.0 

COLLUVIUM/POSSIBLE WASTEROCK - Clayey Sandy 
Cobbly GRAVEL (GC) - approximately 40% gravel, 35 % 
sand and 25% clay - cobbles to 5.0" or larger - predom. 
subangular to angular - fragments predom. greenstone -
clay moderately plastic - very dark gray 7.5YR 3/1 -
extremely dense - moist 

_ 29.5' - Becomes wet - clay fines approx. 15% (GW-GC) 
POSSIBLE ALLUVIUM - Clayey Sandy Cobbly GRAVEL 
(GC) - approximately 40% gravel, 35 % sand and 25% 
clay - cobbles to 5.0" or larger - predom. subangular to 
angular - fragments predom. greenstone - cjay 
moderately plastic - very dark gray 7.5YR 3/1 - extremely 
dense - moist 
Becomes dark brown 7.5YR 3/2 at 30:0' 

.. continued 

*&r-

76j 

50/5" 
[± 

.87/11" 

/ 

56/4" 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual. AECOM JOB NO. 
60157757 

SHEET NO. 



MCOM 

CLIENT 

Atlantic Richfield Company 
PROJECT NAME 
Rico-Argentine Site - OUQ1 

LOG OF BORING NUMBER SSR5 

ARCHITECT-ENGINEER 
Drilling Company: Boart Longyear 

SITE LOCATION 

• 2 
DESCRIPTION OF MATERIAL 

SURFACE ELEVATION +8,832.3 Feet (Continued) 
£ t =i w 
§ 3 

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT.2 

1 2 3 4 5 

PLASTIC WATER LIQUID 
LIMIT % CONTENT % LIMIT % 

x- — A 
10 20 30 40 50 

STANDARD 
® PENETRATION 
10 20 30 

BLOWS/(| 
40 0/4" 

GB 34.0' - Becomes dark yellowish brown 10YR 3/4 - silt 
fines approx. 15% (GM) 

3E3L 

^5TT 

3SQL 

T5TT 

~stnr 

~BT3-

GB 

GB 

GB 

ALLUVIUM - Silty fine SAND with Gravel (SM) - gap 
^graded - dark yellowish brown 10YR 4/6 - moist 
ALLUVIUM - Silty Sandy GRAVEL (GM) - approximately 
50% gravel to 2.0" or larger, 35% sand and 15% silt fines 

, 0 - well graded - subrounded to angular - dark yellowish 
brown 10YR 4/6 - loose - wet / 
Silty SAND (SP) - silt <5% - well graded - scattered 
gravel to 15" - gravel content approx. <5% - predom fine 
to medium grained sand with subrounded coarse grains -
dark yellowish brown 10YR 3/6 - loose to medium dense 
Dark brown from 40.5-42.0' 

3 2  

10 GB Gravel content decreases substantially 

47.0 

GB 

11 GB 

GB 

12 GB 

Fine SAND (SP) - silt <5% - weak red 2.5YR 4/2 - loose -
wet 

Driller reports 4.0' heave - pushing casing and cleaning 
out with flapper bit - may account for lower N values 

Includes 10-15% silt fines from 52.0-54.0' (SM) 

Silt content increasing slightly (SP) 

GB 

13 GB 
61.5 

End of Boring 
Boring logged by: A. Jewell 
Casing: 5.5" I.D. 

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition maybe gradual: 

NORTHING 
1388408 

BORING STARTED 
10/12/11 

AECOM OFFICE Denver 

2268067 
BORING COMPLETED 

10/13/11 
ENTERED BY 

SJH 
SHEET NO. OF 

2 2 
WL 

15.5' WD 
RIG/FOREMAN 

MINI-SONIC C100/D. Cerventes 
APP'D BY 

EED 
AECOM JOB NO. 

60157757 
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TEST PIT LOG 

PROJECT: Rico St. Louis Ponds 

NO: , 

DATE: a I \ 

LOGGED BY: AG 

TEST PIT# 

TMH - I 

tMCATUFP- r'iiMtuS P EXCAVA!iUN ivitInuu; t-Ari s V) ^ 

Start Time: *' / 0 End Time: Note: 

ZCJ-TIT {ffib'T 
EL: 

NOTES/SA^PLES 

I I &AL, &>A6~ 
)^AT.:0 D ~i^ 

i i ̂  At7 

/v%AT# 1,5 

-j c 5-/H- £>tAL£r^75 

^wivf ^~fc 

-jii jr dnl-S 

SOIL TYPE 

© 

~ 1 " SOIL DESCRIPTION 

f/leMPirATK£> 5P<2&S. Mterr«dt&>iUj Sy^s/S ^ 

G^INA.cW- /LAOU^, 54**V ^ w/Sc^TTA^ S-AAv&U. UPJf/i 

^0fJn \f,itx*r sam^-5t^ets PA/^ne^fctSf ^ soft" 

^EW^TURATBC 

lVARJ> ^ tA// cabSt-Z-S* firPJb AoOi,&e:A& >0 ^ 

SMi^, 3/»», 

• 



TEST PIT LOG 

PROJECT: Rico St. Louis Ponds 

NO: 

DATE: 2,i £EP i I 
LOGGED BY: ACJ 

fc» EXCAVATION METHOD: Uf Vo C u 

inrATiONi-'POMti IT IV fQMfe l^CTfeAtor. c-WlSfe. 

Start Time: End Time: Note: 

Styrf-f 

yv7T72FwroTafWgrt S°r<- SOIL DESCRIPTION 
a ani<r r I/, &AA4C 

f*ewPrnirsA 4&J0Z, tow Pa$r/^ry 
5AN6Y SWT w/ 1 ,A , nyf«^r v< Vr, 
^sr,y P./S/C , Mes(£ 4.**^ AvfMu*Ac 

5l^lMjAter^ wpr-r NO MOAJ^ETO^ CJ->U-0^~ A^^'C 
C^Ci^S, \ ) Jfj' TET^ ™ L,aDEFy AA/£s 

OPrAK pU^tXy -M-rTA, ^ir H?Y^ ' ^ D-Of>Sgr, 

£iiX ^l Scf^en.^ 6#f0i, yjg^ -J /tQ&tf (j-AeHAJ >zhh 6-fZ.AYj 

U>W PcAsr/c-tTV; 6-^:Av0^ Ar/^M)U^^ ' 



TEST PIT LOG TEST PIT ft 

PROJECT: Rico St. Louis Ponds 
DATE: 'H^eLfii iPzdii-3 

NO: 
LOGGED BY: AG 

iPzdii-3 

WEATHER: fJN , £5" 
LOCATION: •<, <9 t^YPr W"E3 T" 

pvrAVATinw MFTHOD: Oft \DX C, Oi'^ i-n^ Of 

cY)fLNER.. *t>hJQ 14 - AiJfMr 

^LJ^CN 5 / 

Start Time: 2\ H fW End Time: _ , Note: 

H«?SEr 0 

0 

jUIL ucoimr ni/ix ————-

E / V \ K  f A { £ ( M T  P I H - ,  S A r N i W  ( ^ A v a ;  $ L ,  ^ & L S t  

w /i rfruES , MO%> 6*^, SA*^/ ^6-rf-^frUtJk- /a 



Start Time: 3'dT End Time: ^ Note: 

jl&lrru 

EL: 

0 

0 

LENGTH (FEET) 

10 

pogTVgffsl" 

15 20 

NOTES/SAMPLES 

te u> 

a. UJ D 

2 . ' - ® '  

flPE/A* ' •' T ./ 
^ trm * 

3 5 (r At-t-C* M 

6IJC-^T5 At^TL. 

20 1 

SOIL TYPE SOIL DESCRIPTION 

PiU—i S^AfcOWfc PD<K ^ ̂d*V A 
™ »n, fe»A/fr£*, ^3% &»AA% 

^,n% «***., <V3*% **<*. d*AV*~ /Wi> 

^ /vioD f4Aft& ~ v/> ^A ̂ ' 
safes-



Start Time: 3'.5S m End Time: 4',^ ftH Note: 

^ofcffigftsr ex,, £»&£• 

EL: 

7® © 

SOIL UhSCKIKIIUlN . , , 

O&k<&&> ©14 ^vel. f30%5ANfr. ^AVKL- T.JL cc^wSS n A ^ 

^T' ^,, WM- wsr.6, ^0,sr>6£LZif£-. 

A—l, 
/wg_^.v 6-^vj > ' f&otJb&A <~i©% j>e*s}-*~4°% 

^<?5% > 

To V, M"^fs 



gfl 

TEST PIT LOG TEST PIT # 

rfion-^ 
• rr—; date: *ix>er n 

PROJECT: Rico 5t- Louis Ponds LOGGED BY: AG 
NO;. — -

TEST PIT # 

rfion-^ 

WEATHER: &*-

LOCATION: ' StX/T^r 
rsnce": 

7 E X C A V A T I O N  M E T H O D :  
fey g^yp- 1 -POALP Iff OA; <>/K£ ffiOiwfrAgy fetr;3Agyj PU&fl . 
y /̂Jk • ,, , ' -— 

Start Time: g: End Time: Note: 

fit 

/SA^glS SOIL DESCRIPTION 

gnsMJKNZJrf Piu^i 01.M&I 
V J l f U  f e j f e  U P  T O  $ > <  M O i i > T ~ /  J y  "  6  ̂  
AV t> (*>* 0̂ 3 m ATU L4 * O'B 3fc_ TO 
/t*JT _ . • ...w» A-JSH 

$% wSfces.. -30% tf-WV; •-* *'30*'"«-S| 

CSBBU17- *- &*>••' • Moi "''•'* TO 
T 1^3 

A-n 

B©uc~6efe 

, ov,-*, MA*V * «?'£ 
3 *** < «*»70 

^ SO&AtJtCl^Lj ~ 
pArr- u*K ,. , r , 

r/ 



2 

Start Time 

H-00 
NOTES/SAMPLES 

SO UTH~ LENGTH (FEET) 

£ 6-Au 

/A*TV CP 

\ i Csfo-

(A.Pcf̂ 0 

SOIL TYPE 



TEST PIT LOG TEST PIT# 

PROJECT: Rico St. Louis Ponds DATE: ~&Z 1 1 

NO: LOGGED BY: AO 

WEATHER: 5otjuy , U>°F^ EXCAVATION METHOD: 

LOCATION: $0Uh 16 fn HlKfS" 

Start Time: fc7', 15 ffitend Time: 

£>sr 
Note: 

EL: 

10 
a. 
UJ 
D 

15 

20 

LENGTH (FEET) 

10 

itog" 

15 20 

m 
—• p —• 

\ ; \ 
\ 

/ M1 

— — — — 

i \ 
V 
\ 
\ } s & <& 

NOTES/SAMPLES 

2 5" 6-4i_ 

d ' - 1 1 '  ~ r r  
,11 6 OitS CE 

| i 6-^U OMr-
H - / 9 . 5  '  

fAAT~ 

SOIL DESCRIPTION---SOIL TYPE 

@0 

JM. 

R u ^ ,  5 A A / 6 V  

'SKA'-J^U-M soktJk w/ <k^*v A-N/A bojubeH, TO IS" 
OF M£; V'S'gLE STft/VPHGATlbNJ iNE&faj-* C^uO(K S^R. 3/? 

M#~K kJ£C>£Mivf- gRDVs^J, 5V£> TO A^^Thk y 

10% •CC î B-3 , 3*>% ?$% 5/Wa x-Z3ft> f=/*®£> 6*r 
/KpST' &ftfcf&t; -t C&&&US6 ftt£>C WtfA TO rf/W?& SZKC^TtOM oA 
£>/(CSI^B& WfeTMC+c. f *A+\CJ* &AJ£AK> &*tz?lLOf(s<*c*) , 

'•%$V,SUmHLC) , »»*-, M/*£/WI>S AA/<5 «e+d *$5 

t/f r?) 3%,# »*» 6*M./ WeMWStoSft $jxjc(S&S-

mn> ?5M-v oA uz 
-fit* To Ht6(f~ PlA$fl£—ir~Y 

jts^L-0Vî 'M7, S'LT-Y v- SIW I ^AA. TO f*Ar (§> ,!T ZJ»\-7 
£ocT% -r b "j/g" 



SOIL TYPE ^ SOIL DESCRIPTION 

, W*X3 TD 

•rnA&#-
V0& 

mu^, OA^^&p AM ***& **x*) Sl" "f VL*"£?L 
fy£SW~* evM&rr ,KicMe^no^e* *'**», 
„ z,,'; ££%S£l& : 

A-y>%? ****> +•• ^itU&>> ("W-'ftJ *<*>1 V, oA*K tWlST V*0* 

SAVW eoetuss . SMS#***- ^^rT)/J^,Cn^T 
*Ji CJ ÎM&, o TP flooMaefi ^/50M& 

' ' ^ /m^oK iyVftjc 'VfcfVts+f 
fipS$l&uj Af/hreRl'W—/ 

^AjO mUAiS£U<-
fmpat^ £- ̂ '°' 



TEST PIT LOG 

PROJECT: Rico St. Louis Ponds 

NO: 

DATE: ZIW 11 ; 

LOGGED BY: AO 

TEST PIT# 

• 1 5  

WEATHER: . ^ — ^ 
LOCATION: gMf O F " RgpOSffbAI, N^~ flffciT 

EXCAVATION METHOD: 

Start Time: Ic'.ZOPf* End Time: Note: 

LENGTH (FEET) 

> W/ 

NOTES/SAMPLES 

7' ' 

d ' ~ y  

1, /TtAT* 24 

yvoob 

•7 

CJO 

SOIL TYPE SOIL DESCRIPTION 

r A. ci^S , MD,5T Aft*/** 5/re. 
T-w c,AtJb/&/W&H tO&M" BLA$TL~> t\K VuNtfS , 

y 0/ A-PP^-^5 it> f^lxel> suB^JfrJcM- Td 
?0£ ̂  To**<*>&<*, *»*** M 

^ ^ AV/^S Dk *&)c% 
6o^fS.^{tJ WCAU»«&/ 

St 



TEST PIT LOG TEST PIT it 

PROJECT: Rico St, Louis Ponds DATE: Zzi^PH 
- \ h o i e \ (  

NO: LOGGED BY: AG - \ h o i e \ (  

WEATHER: , 70 6p EXCAVATION METHOD: 

LOCATION: Fp-O&Vfc'KE , iJofcTH <9F ffcpffc* 12, M 30' fV. Dp ^OWg^-C-JP/c f " * 

Start Time: 1'. (0 Pf*\ End Time: Note: 

5£T 

EL: 

H LU 

X H £L 
10 

15 

20 

yJ 

r 

LENGTH (FEET) 

wQ 10 fir© 

\ 

fl g) 

\ y 
V / 

\ 
33 7- -

• \ - /V 56 Pm •>tA < b6P 

far «rr r AJ ,.'V 111^ «*> 

| 

5 oRyfcl 
$r&K£_ 20 

NOTES/SAMPLES 

r^O hrs 

pgg&f'IN k-tCfill/M-

iti h-rs; 6 *̂** 
yO 5 <ft/ F 

prf^T) o A-J if wr€% 

w - s ;  f t - r ®  

otj£WT*% m/av 

(Jt* ITS Tt>& 

C O f i k m . r o  
tjou-ea to 

»•<• 

xs&c-

SOIL TYPE SOIL DESCRIPTION 

© 

-



TEST PIT LOG 

PROJECT: Rico St. Louis Ponds 

NO: 

DATE: 12" 11 

LOGGED BY: ACJ 

TEST PIT # 

WEATHER: EXCAVATION METHOD: 

LOCATION: rrA & . fcg'pc^rci>k~4 , &£ ^ 

StartTime: I E n d  T i m e :  A ' Note: 

N-g: (H&g Asoe) 

1 • —\ 

5 
EL: LENGTH (FEET) 

10 

< \/l/ 
_ NOTES/SAMPLES 

ET) ^ 

20 

tu 
u. 

I Ui 
o 

10 

20 

5, 

K flflt ft 0b 
tofi ft* C 

_i 

Prt m h(r« / 
X> *W€ mt 

/K __ i 

1 

__ / 

/ CTM.. ̂  / 
c / 

/ 
-# :>JS? 

><4rP 
f?p 

A 
fA ,0 r»-

f- «C1 ;$s 
r  ̂

III i 
f€? 

g-
M'r 4~  ̂ r 6v 

;$s 
r  ̂

III i 
f€? 

g-
M'r kTL erf 

r̂3  ̂ — — — — 

—-
\ r 

—-

V / i 
' I 1 

HouB 
CMie 6*4 

|i_ H f ^PHr 9 

jJN tfW 5 * 

op^ro^ 
~fp s^A/ s^dg" 

iU:F <^E 
®. 9 

2. 5 6At- $UCK£t$> 

f A t w t / s  d W L y  

O-TJDL 
(*kr(Q/ 

SOIL TYPE SOIL DESCRIPTION 

/uk£ui\ £££**&££> AOcu-JtfbslJ&F b&SAt S woiSt 

**>(*« ,0- Ss, T 
» fciAJsC tAObEtfifWBLH pL-kSTlc F^€S, frAAvterw +" 

<£0 eet-cs AO0 T£> APfe^- ® 

if 



TEST PIT LOG TEST PIT# 

PROJECT: Rico St. Louis Ponds DATE: 2Z- S& *< 
T f  z a i i -

NO: LOGGED BY: AO T f  z a i i -

WEATHER: £ U  K l  K I W  f 0 5  w  P  EXCAVATION METHOD: 

LOCATION: kfOkTj* StfejKSfe. ft.£^OS • ^ M i f e e T&J&EtJ 2  u>^ / W e s r t  

& O f t £  HdUSS. 

Start Time ime: 2\Ar> Pfi End Time: 3^° ̂  Note: 

/WATL AS Jl 2^'-12./ 
s/v* arr S B£&M\£ NO"rlSB 



TEST PIT LOG TEST PIT# 

PROJECT: Rico St. Louis Ponds 
DATE: U* ?&T '1 

"fPZDI 1' K 
NO: 

LOGGED BY: AG "fPZDI 1' K 

WEATHER: £9>fF ^UNfrTf 
i nrATinw- nvtv^RTU- crT-PtfJfZJ*l\ fcP* 

FVrAVATION MhlHUU: 

f-HZ, pF';T"U\/rTFsN Z- P'OA.i tf 
U^VTfOfK-, 

Start Time: End Time: Note: 

Shi 
l£5 EL: 

AS i3/ 

CiSfiftlJ Ari K,CTels 





TEST PIT LOG TEST PIT# 

TPZd i PROJECT 
NO 

DATE: X3 

TEST PIT# 

TPZd i PROJECT 
NO LObbED By: AU 

TEST PIT# 

TPZd i 

WEATHER 
LOCATION 

C pa p l  £1/ A i N V  t X L A V A I i U N  i v i c i n u u .  
a i k a , ^ jrxz tJ-jftr..If-

Start Time: lo /'TS^A End Time: 

w 

Note: 



TEST PIT LOG TEST PIT# 

PROJECT: Rico St. Louis Ponds DATE: Z3 S£ T> |( 
rpim\- n 

NO: LOGGED BY: AG rpim\- n 

WEATHER: 5uf4^, C$° F EXCAVATION METHOD: 

LOCATION: <S??Jr~A~ <r?k><jPiSQ Alrfc^ . AJ. &MA 

Start Time: il/.JoPfA End Time: Note: 

NOTES/SAMPLES 

poB s wtra-hhfc-
ro evt; 
&p P T €> ^ ̂  

•  1 5 ^  

f^hr <£3 0Wl^ 

- f^BUO0sJr~ 
4KV6- £s^* 

W-o^ ̂ .0®-' pN-el^* 

£5* &cr&^% 

^TT.tlT r̂ !»* vj 
^Cwvve-V -,/V-fJtY i ,-iLp[Ljrx ~30% 

\s / ^^.0% I **&?« 177 J A,rncl' Pfi£ts»<* ' S<^AA/6VC/^ 

a-2/;%. f,Af| , ^ tr-HJ2.£ATm*&& Si/e&ONM 

4 '  OP * , . * * . «» * *  /Wb 

colnmrr &«e Pl<*°5)-



TEST PIT LOG TEST PIT# 

r P i o i i - i l  
PROIFCT: Rim St. Louis Ponds DATE: 

TEST PIT# 

r P i o i i - i l  
NO: LOGGED BY: AO 

TEST PIT# 

r P i o i i - i l  

WEATHER: &5~P Si/A"\H EXCAVATION METHOD. 

LOCATION: SOUTH' STfrCKjgtS fDS , (iAfhtiUZ, 

Start Time: ('•?<> ft* End Time: 1'- O.SftfA. Note:_ 

W£5"T 

EL: 

10 
£ 
o 

IS 

20 

LENGTH (FEET) 

10 

Wot 
15 20 

i— i— 

|f 
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*fn 6. < a~e ft ) 

r BP il\ 
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V 
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N 
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s 

\ V Ar-A \ \ >-l*flr fTC TO3P 
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\ 
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/ i 1 
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\ 

V 
-

i 
-L~ 1 . -1-

NOTES/SAMPLES 

2. 5 
0- 7-Ol 
rUAi  

SOILTYPE 

© .. - • * />j-rjU r-.r-?u..AyJiijM f ts^-; 5ArM0 / 
£<?LU#ft»V ^ ^ &>Olb&L S<2~t W^rtST 

t^eir Ft* \*&& ? 
iy f>riY7TS£ ts EWS f(^TS&~£AfsC> fiRc^K. 



TEST PIT LOG TEST PIT# 

PROJECT: Rico St. Louis Ponds DATE: "?3 5£r /1 

NO: 
LOGGED BY: ACJ 

WEATHER: 
i nr&TinN- atx/TH aTA cjderA kzrfZhrbW 

EXCAVATION METHOD: 
. OH AoAfi 

- > * 

Start Time: 23,55 ^ End Time: 3Note: 

SOILTYPE 50iL DESCRIPTION 

© 



Start Time: EndTim6 

S&- /(-for 5 I Oh) 
LENGTH (FEET) 

EL 

fflufy 1*6 5C.i-.i6S 

Cht^Oi t^ai> , - , 

fcPftlPihS^ ^  /£* „„w srJtetJES &PlAnML, 
0£>«,. m Ax 5 '^" - 1& 

_75%, 06&&^ &KMZX- **•*> 

t$n sAAJts * 5% p=tAfe-s 
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A JLm boring LOG I t  
page ' of I 

PROJECT NAME: * 
PROJECT NO.: ' J , 

BORING 
NUMBER: O 'H ~ / 

COORDINATES 
OR LOCATION: 

LOGGED BY: U  CzsPa/L. 
CHECKED BY: 

SURFACE 
ELEVATION: . 

GWL DEPTH (ENCOUNTERED) l (  ' 
GWL DEPTH (STATIC) 

DRILLING u 
METHOD:  n -J f i '  

HOLE FLUID 
DIAMETER: USED: 

DATE STARTED: X /: 
DATE COMPLETED: ) ' * 

CASING TYPE AND SIZE: . " FROM A.G.STO B.G.S. 
SCREEN TYPE AND SIZE: M H FROM TO B.G.S. 
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DESCRIPTION WELL CONSTRUCTION SUMMARY 
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JsL, BORING LOG I i 
.ADSBSPE:! PAGE ' OF 1 

PROJECT NAME: * 
PROJECT NO.: rbfJOS 

BORING 
NUMBER: D/J- 2. 

COORDINATES 
OR LOCATION: 

LOGGED BY: ^ 
CHECKED BY: 

SURFACE 
ELEVATION: 

GWL DEPTH (ENCOUNTERED) fLf 
GWL DEPTH (STATIC) /\}f\ 

DRILLING Jc . 
METHOD: TJO l\ 

HOLE FLUID j , 
DIAMETER: USED: 

DATE STARTED: 
DATE COMPLETED: / 

OA-RING TYPE AND SIZE: , FROM A.G.STO B.G.S. 
SCREEN TYPE AND SIZE: ' 4 FROM TO B.G.S. 
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DESCRIPTION WELL CONSTRUCTION SUMMARY 
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ANDERSON BORING LOG 
PAGE 2- OF 

PROJECT NAME: 
PROJECT NO.: fa C© fadQS 

BORING 
NUMBER: Ch i 13 

COORDINATES 
OR LOCATION: 

LOGGED BY: 
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SURFACE 
ELEVATION: 

GWL DEPTH 
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State of Wisconsin 
Department of Natural Resources 

Route To: Whter!hed/Wa<ne\Yater • 

Remediation/Redevelopment D 
WftSteMaitagfemettii 0-
Other • 

SOIL BORING LOG INFORMATION 
Frirm 4400/122 Rev. 7-98 

Page 1 of 2 
; Facility/Project Name 

St. Louis Ponds Area, Rico, Colorado 
License/PenTiit/Monitormg Number 

AARCOEOl 05.00 
TBoring Number 

EW-1  
Spring Drilled By: Name of crew chief (first. Inst) and Firm Date Drilling Started pateDrlllingCompleted Drilling Method 

JeffPennell 
Layne-Western . ™ 11/20/2004 11/21/2004 OCjljC; 

Wl Unique Well No. RNR Wdll ID No. Common Well Name ; 
EW-1 1 1 

FinalsStatic Water Level 
Feet Site 

Surlitc 

!. 

eElevation 
,850.5 Feet Site 

Borehole Diameter 
5.0inches 

Local Grid Origin (estimated; Q ) 6r> Boring Location • 
State Plane N, E S/C/N 
NW l/4 o f  N W  I M o f S e e t i o n  2 5 ,  T 4 0  N . R l O W  •  

1 Lat* 
Long " 

Local Grid Location " 

, S N , IS ;fe 
1389193 Feet • S 2268176 FeelQ W 

Facility ID County Civil Town/City/ or Village 
Rico, Colorado 
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Brown, loose, fine to coarse grained,; 
-\CLAYEY SAND. n 
Brown, loose to very dense, fine to coarse 
grained, CLAYEY SAND and gravel 
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Soil/Ruck Description 
And Geologic Origin For 

Each Major Unit 

FILL: Brown, dense, GRAVELLY 
SAND, some prganics in surface soils. 

Brown, medium dense, fine to coarse 
grained CLAYEY SAND, with gravel. 
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Brown-gray .very dense, fi ne-coarse 
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Strength = 
SPT N value 
Note; Length 
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spoon -= 24** 
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Lhdrbhy certify that the information on this form is hue and correqt to tlie b^ of tpy knowledge. 
Signntui Firm r-iTrn vir T 42FFrencue Drive. ; ' •Slwti l HC Chippewa Falls, WI 54729 tJJLf-t-.lL J-'ttV ,VAVW iehmccom 

rel: 715.720.6200 
Fax: 715.720.6300 

This form is authorized by Chapters 281,283,289,291,292,293,295, and 299. Wis. Stats. Completion of-this form is mandatory . Failure to file this form may 
result in forfeiture uf between $10 and $25,000, or imprisonment for up to oneyenr, depending on the program andconduct involved. Personally identifiable 
information on this form is not intended to be be used for any other purpose: NOTE: See instructions for more information, including where the completed form 
should be sent. 



State of Wisconsin 
Department of Natural Resources 

soil,BORINGLOG INEORIW^ 
Form 440ftr 122A 

BorjngNwnber Use only as an nttachment to Form 4400-122; Page 2 of . 2 
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Slate of Wisconsin 
. Department of Natural Resources 

' BaisRlfc ;̂ ateî ®^a5tswa!!er 0i 
Remediation/Redevelopment D 

Waste Management ED 
•DthersS' 

SOIL BORING LOG INFORMATION 
ForiO 4400,122 Rev. 7-98 " 

1 of 1 
Facility/Project Name 

St. Louis Ponds Area, Rico, Colorado; 
Lice nse/Perm it/Mon i to ring N umber 

AARCOEQ105.00 
Date Drilling Statied 

Boring Number 

Date DriilingCompieted Boring Drilled By: Name of crew chief (fiw» lsi$t) andfirrit 

JeffPennell 
U/2l7200f 

DrillingMethOd 

odcx 
W1 Unique Well No. DNR Well ID No. Common Well Nnme Final Statie Water Level SUflace Elevation Bbrehole Diameter. 

Feet Site 8,846.4 Feet Site 5.0 inches. 

State Plane 
NW IMofNW 1/4 of Section 

N» 
25, 

E S/C /N  
T  4 0  N , R l O W  

>Lat. 

Long. 

Local Grid Location 

0 N 0 E 
1389198 feet O S 2268004 Feel • W 

Facility ID County County Code Civil Town/City/.or Village 
Rico, Colorado 
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FILL: Brown, dense, GRAVELLY 
wSAND, some organics in surface soils, y 
Brown, loose, fine to coarse grained 
CLAYEY SAND, with gravel. sc 
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1 1  

Note: 
Compressive 
Strength = 
SPTN value 
Note: Length 
att.on split 
spoon = 24" 

Brown, loose, SANDY CLAY to chyey 
sand, with gravel. CL 

Brown,.medium stifl", SANDY CLAY, 
with gravel :l-m 
Brown, stiff, SANDY CLAY to clayey 
sandj with gravel 
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End of,boring at 12' (abandoned) 

I herebyTeijtijy that tlie information on this form is true and correct to (ho ttest of my faowiedjfe 

fWu R-fcnd~ 
®igi f intt/-.Tr^-n-Tr ~wr 421 Ficnette Drive 

SfLM I |1C Lhippcrya Falls/WI 54729 
Avwrysehineettto 

Tel: 715.720.6200^ 
Fax: 715.720.6300 

fhts form is aultVot-ij^d by Chapters 281/ 283,889^291,292,;293f 295, and TOS/ Wis Stats. CompletionOf tNis fomi is mendatOiyyFaihite to file this form mpy 
result in forfeiture of between $10 and $25.ft00,oriniprisonn!ent for up tooneyear, depending ontheprogmmand conduct involved. Personally identifiable 
information NOTE: See instructions for more information, including where the completed form 
shouldbeseitt. 



StateofWisconsm 
Department of Natural'Resources 

Route To: Waiershed/Wastewater D 
:Retsediatiqjt/Red  ̂

-Waste Miantigepierjit D 
Other • 

SOIL BORING LOG INFORMATION 
; Form " Rev. 7-98 

.'Page:.. 1 of 2 
Facility/ProjeclName 

St. Louis Ponds Area, Rico, Colorado 
BoringDrilled Ry: Name Of trc\v chief (first, last)and Firm 

Jeff Pennell 

Ltcense/Permit'MomtoringNumber 
AARGOE0105.00 

BoringNumbcr 
1 

DateDrilling Started 

11/15/2004 

Date Drilling Completed 

11/18/2004 

BrillingMelhod 

W1 Unique WetlNo. JjNR;We!MRNq. Common Well Name 
EB-1 

Final Static Water Level 
8,820.9 Feet Site 

Surfac 
J 
« Elevation 
>,837.9 Feet Site 

Borehole Diameter 

l.ocal Grid Origin (3 (estimated. Q ) or Boring Location Q 
State Plane N, E S/C./N 
N W  1 / 4  o f  N W  1 / 4  o f  S e c t i o n  2 5 ,  T  4 0  N , R l 0 W  

" r*. * ' 

-* 

Local Grid Location 
0 N . 0 E 

1388792 FectO S 2267917 Feet • W 

Rico, Colorado 
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FILL: Gray, very dense, WASTE ROCK, 

•\igneous cobbles f 
FILL ("Calcine Tailings"): Purple-maroon 
to gray, loose to medium dense, fine to 
very fine grained, SILTY SAND, rare 
gravel 
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I hereby certi fy Ihnt the information on t us form is true and correct to the best of my knowledge. 
SignatumN 

i- FlrmSEH Inc S«pp«lwMN?WI 54729 Te'i ̂ 726^200 
Aft Allv, ̂ v^hinc com . , Fax: 715.720.6300 

This form,is authorized by Chapters 281,283,289. 291, 292,293,295; and 299, Wis. Stats. Completion of this formis mandatory. Failure to, file this formmay 
result in forfciture of between $10 and $25,000, or imprisonment for up to one year; depending on the program and conduct involved: Personally identifiable 
information on this form is not intended to be be used for any other purpose. NOTE: See instructions Tor more information, including wliere the completed form 
sbouldbesenL 



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT 
Department ofNatural Resources Form 4400-122A 

Boring Number EB-1 Use only as an attachment to Form '1400 122 ' , , •• - Page 2 pf 2 i 
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State;of Wisconsin; 
Department of Natural-Resources. 

SOU, BORING LOG INFORMATION 
Form 4400-}22: Rev.7-98 " 

Rome To; Wateridied/WarteW^ieri 0;! 
Remedintion/RedevelppmentD 

;:0" 
Other' Q 

' . 1 of J-
Facility/Pioject Name 

St. Louis Ponds Area, Rico. Colorado 
LjcenseAformit/Momtormg Nufobdc ; ;| Boring .Number 

AARCOEOIOS 00 | EB-2 
Boring Drilled By: Name of crew chief (first, last) and Firm 

JeffPennell 
,T,ayn^A^bsffirn; 

Date Drilling StartcJ 

11/19/2004 

DateDrillingCompleted 

11 /19/2004 

JOrillihgNelbod: 
hollow stem 
auger 

wrUhigite WellNp; ONRWellTDNo. Common- Well Name 
EB-2 

?mal Static Water Level 
8,818.8 Feet Site 

Surfac e Elevation 
,.826.8 Feet Site 

Borehole Diamgter™ 
8.0 inches 

iLpcal;(^idQrigin ®--{estimated: • ) or Boring Location • 
State  P lune  N, E S/C /N  
NW 1 /4o f  NW 1 /4  o fSec t ion  25 ,  T  40  N ,R:10w 

. . 0' 1 » I at 

Long 0 

Local Grid Location * 

• N , -igj Tg 
Feet D S •i.FeetjQi.W'-. 

Rico, Colorado 
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FILL: Gray, very dense, WASTE ROCK, 
•yigneous cobbles / 
FlLL("Caicme Tailings'!):;Purple-maroon 
to gray, loose to medium dense, fine to 
very fine grained, SILTY SAND, rare 
gravel 
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So<t/Rock Description 
And Geologic Origin For 
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Brown, dense, fine to coarse GRAVEL 
(alluvium), much fine to coarse grained 
sand. 
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1 hereby certify that the information on this form is true and correct to (he best of my knowledge. 

TWui R. tW 
Signatui Firm fT-TB-Tr -fr 421 Frenelte Drive S r, H I TIC Chippewa Fails. Wl 54729 

svww.iiehinc.com 
Tei: 715 720.6200 
Fax: 715.720.6300 

This-form-is authorized by Chapters 281,283, 289,291, 292, 293,295, and 299, Wis.-Stats. Completion-of ibis form is mandatory. Failure to tile this form may 
rgsbitjn forfeiture of behveen $)0 and $25j000, or imprisonment for up to one year, depending on the program and conduct 
information on this form is not iritehded to be be used for ni$ other purpose. NOTE:?:Sec 
should be sent. 



Stale of Wisconsin 
Department of Natural Resources 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev 7-98 

Rome To! '^S)^fc(^astew«ef S -
Remediation/Redevelopment ED '< 

Waste Msnagemebt O 

Other EL 

Page I of 2 
-Fadlijy/Rt^eetfNamef . . . 

jS^Loois ĵRgR  ̂;At§a». Ri<i6. Colorado 
Lieense/Pennit/MonitoringNumbet 

AARCOEO 105.00 
Bering Number 

EB-2D 
iDbnbgDrilled ̂ fNamjftofdew^jhieffRrsu last)andipiirm 

Jeff Pennell 
Lay ne-Western 

Date Drilling Started 

11 /18 /2004  i j  

Date DrillingCompleted 

11/19/2004 

DrillingMethod 

oder 
Wl Unique Well N„m PNR well ID Nq. Common Well Name Final Static Witter Level 

Feet Site 
Sprfa? 

L J 
e Elevation 
1,826.0 Feet Site 

BorehoIeDiameter 
5.0 inches 

Local Grid Origin '0 (estimated: • ) or Boring Location • 
Sta le  P lane  Ns  E S/C /N  
N W  1 / 4 o r N W  1 / 4  o f S c c t i o n  2 5 ,  T  4 0  N . R l O W  

:• 1 at • ?> 

Long 

Local Grid Location 

IN 0E 
1388306 Feet • S 2267920 Feet • W 

Rico, Colorado 
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FILL:" Gray, very dense, WASTE ROCK, 
Aigpeous cobbles f 
FILL ("Calcine Tailings"): Purple-maroon 
to gray, loose to medium dense, fine to 
very fine grained, SrLTY SAND, rare 
gravel 
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Note: 
Compressive 
Strength = 
SPT N value 
Note: Length 
att. On split 
spoon = 24" 
3" diameter 
split spoon 
used (no 
shelby rec) 

4-1 
1-4 

-14 

-16 

-13 

-20 

-24 

Brown, dense, fine to coarse GRAVEL 
(alluvium), much fine to coarse grained 
sand. 

GP 

I hereby certify that the. information on this form is true and correct to the best of my knowledge. 

R . R j U r l  r S E H I n c  
Signutun 421 Ftencne Drive c 

Chippewa Falls, Wl 34729 
l vtww.sehinc.com; 

Tel: 715.720.6200 
Fax: 715.720.6300 

"Phfeform.is authorized by Chapters 281,283,289,291,292.293, 295, and 299, Wis: Stats. Completion of this Torfn is mandatory. Failure to file this form may 
result in: forfeiture of between $10 and $25,000; or imprisonment forup to.oi^s;yb%>depettding on the program aiidoehduet involved. Personally Identifiable 
Information on this form is notintended to be be used for any other purpose. NOTE: See instructions for more information, including wherethe completed form 
should be sent. 



•Sttetotor^^ansm SOIL BORING LOG INFORMATION SUPPLEMENT 
DepartmentofNaruralResources Form 4400 122A 

Boring Number •; , EB»2P Use only as nn attachment lo Form 4400-122. . Page 2 Of 2 
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End of boring at 24' (abandoned - moved 
to EB-2, approx 10' to east) 
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C'DPHh At 

wBmmmmmsmBm. .-i. 

S.:SC3,? i ' 

Project Number. Rico Light Industrial Park Project Name; Rico Light industrial Park 

Well Number: RLP-OW1 Weil Location: Rico Light industrial Park 

Time / Date: 

Drilling Method: 

Development Company: 

Date Development Started: 

Screen Intervals: 
4ft. To 9 ft bES 

Depth of Well (L*): 

Height of Water Column (L* -1?): 

Depth to Top of Sediment (V) 

Well Volume: 

Total Volume Pumped: 

Number of Well Volumes Pumped 

10/16/02 

4-Inch Hollow Stem Aueer 

faventa Consulfttg 

1O/1&02 

Elevation: 

Weather: 

Date Development Completed: 

Well Diameter: 

9 ft Depth to Water Before Development (L1): 

S.HOOnisI 

Clear Sloes, Partly Sunny 60°F 

Slight Breeze 

10/16/02 

2 Inch 

6 5 -St. 

Afis 
9 ft Sediment Thickness (If' - L1): Ka ft 

0.96 gal. 

30 gal. 

(total volume punqred/weD volume): 301- volumes mimped on 10'16/02 0.16 gallons per foot on a 2-Inch 
Well 

Monitoring Well Sample Data : "Well RLP-GW1 

Date Temp pH Cond Gallons Purged Observations 

10/16/02 11.2 7.37 359 27 SKghtiy turbid 

10/16/02 10.8 7.36 359 29 Clear,Slightly turbid 

« Sample collection continued alter well development includes well development purge volumes 

10/16/02 @1345 Sample Collected 

Lithology 

0-9 feet Native rocky cobble material 

Presented By Date Checked By Date 
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Sample criterion continued alter well development includes well devclopmgnynjrgcTOiu  ̂

Sample Collected 
10/16/02 @ 1620 

Lithology 

Spent pyretic we with mixed coble and rock- Ore materials are grew and purple 
In color. Leach pad liner at 12 feet bp 

Native rocky cobble material 

Checked By Presented By 

Project Number. Rico Light Industrial Park Project Name: 

Well Number: RLP-GW2 well Location: Rico Light Industrial Park 

Gallons Purged Observations 
Purged dry font rimes Clear 
Total of 5 gallons max 

10/16/02 

4-lneh Hollow Stem Auger 

Elevation: MOOjasL 

Kavetrta Consulting 

10/16/02 

Weather gear Skies, Partly Sunny 60°F 

Date Development Completed: JSilMSL 

Well'Diameter: 2Jiich_ 

20,5 ft. Depth to Water Before Development (L'): 

2.0 ft. 

2Q:S ft. Sediment Thickness (V* - li): — -Si P-

0 32 gal. 

(total volume pumped/well volume): 4x vohimesinmipetl.pTi 10/16A>2 , „ 8̂3110115 per foot on 3 2"6lch 

Monitoring Well Sample Data: "Well RLP-GW2 

Time/Date: 

Drilling Method. 

Development Company: 

Date Development Started-

Screen Intervals; 
10.5 ft. To 20.5 ftbg. 

Depth of Well (L*); 

Height of Water Column (L* - Ll); 

Depth to Top of Sediment (Ls) 

Well Volume: 

Total Volume Pumped; 

Number of Well Volumes Pumped 

J:\BROWNFlELDS\TBA\BROWNFIELDS ASSESSMENTSMUCOVARRVWELL FORMS\RLP-GW2.DOC 



Project Number; Rico light Industrial Park Project Name: Rico Light Industrial Park 

Weil Number: RJJP-GW3 Well Location; Rico Light Industrial Park 

Time J Date; 

Drilling Method: 

Development Company: 

Date Development Started: 

Screen Intervals; 
7 ft. To 16.5 ftbgs 

Depth of Well (L~): 

Height of Water Column (L* - L'): 

Depth to Top of Sediment (V) 

Wei! Volume: 

Tptal Volume Pumped: 

Number of Well Volumes Pumped 

10/16/02 

4-lnch Hollow Stem Auger 

Kaventa Consulting 

10/16/02 

Elevation: 

Weather* 

Date Development Completed: 

Well Diameter: 

16.5 ft Depth to Water Before Development (I*1): 

9-5 ft 

16.5 ft Sediment Thtclaiess;{I.w - L1): 

1.12 gal. 

15 eat 

(total volume pumped/well volume): 14 volumes mrrnced on 10/16/02 

8.800 msl 

Qear Skits, Partly Sutmv 60°F 

Slight Breeze 

10/16/02 

2 Inch 

6.SJI 

Na fL 

0.16 gallons per foot on a 2-lnch 
Well 

Monitoring Well Sample Data : Well RLP-GW3 

Lithology 
0-3.5 feet Spent pyretic ore with mixed coble arid rock. 

Native rocky cobble material 

Checked By Date 

pll Contl Gallons Purged Observations 
(...46 1526 5 Slightly turbid 
6.45 1529 jf_ Slightly turbid 
6.44 1484 8 Slightly turbid 
6.42 " 1512 9 Cjeart SBghtly turbid 

* Sample collection continued after well development includes well development purge volumes 

10/16/02 <Sl 1100 Sample Collected 

J:\BROWNHELDS\TBAVBROWNFIELDS ASSESSMEOTS\RICO\ARR\W£I,L FORMS\RLP-GW3.DOC 
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Project Number: Rico Light Industrial Park Project Name: Rico Light Industrial Park 

Well Number. KLP-GW4 Weil Location: Rico Light Industrial Park 

Time. / Date: 10/16412 Elevation: 8,800 ms! 

Drilling Method: 

Development Company: 

Date Development Started: 

Scrwm Intervals; 
4ft. To 14 ft bgs 

Depth of Well (t*): 

Height of Water Column (L* - L'); 

Depth to Top of Sediment (L®) 

Well Volume: 

Total Volume Pumped: 

Number of Well Volumes Pumped 

4-Inch Hollow Stem Auger 

Kaventa Consulting 

10/16/02 

Weather: 

Date Development Completed; 

Well Diameter: 

14 ft. Depth to Water Before Development (L*): 

Clear Skies. Partly Suiinv 6Q°F 

Slight Breeze 

10/16/02 

2 Inch 

_7Jt 

_7.fl. 

14ft. Sediment Thickness (l." - C): Na ft. 

1.12 gal. 

_27_gat. 

(total volume pumped/well volume]: 25 -t- volumes pumped on 10/16/02 0.16gallonspCT foot on a2-lnch 
Well 

Monitoring Weil Sample Data : Well RLP-GW4 

Date Temp PlL Cond Gallons Purged Observations 
10/16/02 14.0 7.20 1385 24 Slightly turbid 
10/16702 13.5 7.20 1380 25 Slightly turbid 

13.7 7.20 1383 27 Slightly turbid 

' Sample coileetidn continued after well development includes well development purge volumes 

10/16^02 @1600 Sample Collected 

Lithology 

0-2 feet bp Gravel fill material 

.2-14 feet bgs Rip rap materials and cobble 

Presented By Date Checked By Date 
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Project Number. Rico Light industrial Park Project Name: Rico Light Industrial Park 

Well Number: RLP-GW5 Well Location: Rico Light Industrial Park 

Time/ Date: 

Drilling Method: 

Development Company: 

Date Development Started: 

Screen Intervals: 
18 ft. to 23 ft bas 

10/17/02 

4~lneh Hollow Stem Anger 

Kaventa Consulting 

10/17/02 

Elevation; 

Weather: 

Date Development Completed; 

Well Diameter: 

8,fS00 mst 

Clear Skies. Partly Simnv 

SlightBreeze 

10/17/02 

2 Inch 

Depth of Well (L*)i 

Height of Water Column (L* - L1): 

Depth to Top of Sediment (lj) 

Well Volume: 

Total Volume Pumped: 

Number of "Well Volumes Pumped 

23 ft. Depth to Water Before Development (L1): 

8R 

)41i Sediment Thickness (L* - L'); 

1.28 t 

46 gal. 

(total volume pumpedAvcH volume): 46 gallons purged on 10/17/02 

Monitoring Weil Sample Data : Weil IvLP-GW'5 

15 ft. 

Na ft. 

0.16 gallons per foot on a 2-Inch 
Well 

Pate Temp pH Contl Gallons fur-gal Observations 
10/17/02 13,8 6.89 2620 45 Slightly turbid 
10/17/02 13.4 6.90 2620 45,5 Clear, SBghtly turbid 

13.7 6.91 2610 46 Clear 

* Sample collection continued after well development includes well development purge volumes 

10/17/02 @1145 Sample Collected 

Lithology 
0-2 feetbgs Waste rook materials 

2-23 feetbgs Purple roasted tailings, wet 

Presented By Date Cheeked By Date 
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Project Number: Rico Light Industrial Park Project Name: Rico Light Industrial Park 

Weil Number! RLP-GWS Well Location; Rico Light Industrial Park 

Time / Date: 10/17/02 Elevation s 8.800 nwi 

Drilling Method: Clinch Hollow Stem Auger Weather- Clear Sides. Partly Sunny 60T 

Development Company-

Date Development Started: 

Screen Intervals; 
12 ft. to 17 ft bgs 

Depth of Well (L*): 

Height of Water Column (L* - I.T 

Depth to Top of Sediment (li) 

Well Volume:; 

Total Volume Pumped: 

Number of Welt Volumes Pumped 

Kaventa Consulting Slirfit Breeze 

10/17/02 Date Development Completed: 

Well Diameter : 

30 ft. Depth to Water Before Development (L?): 

10/17/02 

I Inch 

25 ft. 

30 ft Sediment Thickness (L* -V): Na ft. 

0.8 «al. 

_S_ 

(total volume pumpcd/weB volume); 8-r vohnncsourged on 10/17/02 0.16 gallons per foot on a 2Tnch 
Well 

Monitoring Well Sample Data : Well RLP-GW6 

Date Temp pH Contl Gallons Purged Observations 

10/17/02 13.1 6.49 4000 Slightly turbid 

10/17/02 12.6 638 3970 Cle3T, Slightly turbid 

10/17/02 13.1 6.42 4110 8 Gear 
* Purged dry total of 8 times, Colfactedsample on 9 recharge 

10/17/02 @ 1645 Sample Collected 

Lithology 

0-1B feet bgs 

18-30 feet bgs 

Purple roasted tailings mixed with wasterock and river cobble 

Native Rock, Cobble 

Presented By Date Checked By Date 
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Project Name: Rico Light Industrial Park Rico Light Industrial Park Project Number: 

Well Location: Rico Light Industrial Park Well Number: RLP-GW7 

Time/Date: 10/17/02 Elevation : 8,800™-?). 

Drilling Method: d.Wh Hnllnw Stem Auger Weather: Gear Sties, Paritv Sonny 60°F 

Development Company: Kayenta Consulting  ̂

Date Development Started: 

Screen intervals; 
19 ft. to 24 It has 

10/17/02 

Depth of Well (L*): 

Height of Water Column <L* - L') 

Depth to Top of Sediment (13) 

Well Volume: 

Total Volume Pumped: 

Number of Well Volumes Pumped 

Date Development Completed; 

Well Diameter: 

24 ft. Depth to Water Before Development (L1): 

10/I7/Q2 

21nch.. 

19 ft 

511. 

24 ft Sediment Thickness (L* - tl): >ia_Jt. 

0.8 gal 

35 gal. 

(total volume pumped/well volume); 43l* volumes purged on 10* 17/02 0.16 gallons per foot on it 2-inch 
Well 

Monitoring Well Sample I>ata : Well RLP-GW7 

Date Temp _E!L Cond Gallons Purged Observations 

10/17/02 15.5 6.51 1679 26 Slightly turbid 

10/17/02 15.7 6.51 1719 35 dear 

* Sample collection continued after well development includes vveB development purge volumes 

10/17/02 @ 1550 
Sample Collected 

Lithology 
0-24 feet %s Waste rock/river cobble 

Presented By Date Checked By Date 
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Project "Number: Rico Light Industrial Park 

Well Number: RLP-GW8 

Time/Date:. 10/17/02 _ Elevation: 8.800 mil. 

Drilling Method: 4-Inch Hollow Stem Anger Weather: Clear Sides, Partly Sunny 6Q"F 

Development Company: 

Date Development Started: 

Screen Intervals: 
25 ft. to 30 ft bgs 

Depth of Well (L*j. 

Height of Water Column (L* - L1): 

Depth to Top of Sediment (Ij) 

Well Volume: 

Total Volume Pumped: 

Number of Well Volumes Pumped 

Kaventa Consulting Slight Breeze 

10/17/02 Date Development Completed: 

Well Diameter: 

30 ft Depth to Water Before Development (!.'): 

10/17/02 

2 Inch 

25 It. 

5 ft. 

30 ft ' Sediment Thickness ft* -L?): Na ft 

0.8 gal. 

24 gal. 

(total volume pumped/well volume): 244- -volumes purged on 10/17/02 0.16 gallons per foot on a 2-Inch 
Well 

Monitoring Weil Sample Data : Well RLP-GW8 

Date Temp PH Cond Gallons Purged Observations 
10/17/02 13.0 6.46 2510 22 Clear, Slightly turbid 
10/17/02 12.9 6.58 2520 23 Clear, Slightly turbid 
10/17/02 12.5 6.64 2520 24 Clear, SlighOy turbid 

* Sample collection continued alter Well development includes well development purge volumes 

10/17/02 <351735 Sample Collected 

Lithology 
0-1 feet bgs Fill material 

1-24 feet bgs Red purple slimes, roasted tailings, saturated 

24-30 feet bgs Native materials, river cobble 

Presented By Date Checked By Date 
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OTHER 
TESTS 

STRERCTH TE5T RtajlTS 

TTPEOf 
TEST 

COUfWIK 
FRESSURE 

KttSHtB 
SISIKTH 
(p»f) 

MM 

M 

s- gt 
v»Q. sJ= 
•»S 

AtTtMCRS 
UNITE 

SJUtfllSt 

H.0I 
MUM 

suirU 
itre 

"IT 

IT 

M 

us/,. 

iff 

"spf 

SAT 

"5TT 

m. 

SPY 

BORING 8^1 

SURFACE ELEVATION' 8833 
COORDINATES 

SYMBOLS DESCRIPTION 

•20-

-25-

-30-

-35-

-40-

-45-

•60-

•55-

-60-

-65-

ToitiwlsLsinei 
GRAVEL umt siiT MEMW OEKSE 

GAAOESRITR LEASES OF 
S1LTY SAMO MO SHKt 
sat : 

COLORS OREY Alio SHADES 
81m SOME CLAI 
GRADES LOOSE TO HEDIUMDEMSI 

SRAOE* LOOSE 

ftlMs urm iwic saw. 
STHEOIUHOENSE 

FILL 

MRS IRORH TO BLACK 
SILTYSRAVELRITOf 
SAKS, MEDIUM MUSE 

BMNM SILTV FIRE TO COARSE SANS Mm 
SOW BWfEL HEDIIM OEKSE 
SRODI SAROY ERAVEL. DE05E 
TO WAY DENSE . 
AUGER REFUSAL AT 33FEET 
B0RIH6 C(*RIETED AT 33.5 FECT 
OR 0/3/81 . 
RATER EMBAJHTEREO ATF1,8 FEET 
OR.8/5/8/' 

ai 
• 1A0ICATES UIOISIURSEB SAMPLE 

" 8 IKOICATES OISIWSEO SAWLE ; 

• INDICATES SAWLIHG ATTEMPT WITXMO RECOVERY 
B IR0ICATE5 STAfiOHB PCHETRATIOH TEST SAWLE 

> • I* BLORCXTUHT COLUKI IBOICATESSAKPLEA 
NYMAWLCAUY FUSKEB 

SAHPLE nW 
0-DAMES I NKWE-U" BIT: 

' T -OAMES A MOORE TH1R-RALL 
P-DANES A WORE PtSTOA 

• SFT- STAHDAAO SPLIT-SPOOR 
B - DAWS A MOORE 'V SAMPLER . 

NOTE: . . 
I. THE SOIL OOKOITIORSARE 0CSCRI8ED IM ACCOROAMCE 

RITHTHE UNIFIED SOIL CLASSIFICATION SYSTEM, 
• -FUME-«?*' 
!. RIOR COUHT HAS EEER TAKEN ASTHTRUMBEROF BLORS 

REQUIRED TO DRIVE A SAMPLER TO ONE-FOOT PBIETRATJOA 
USIR8 A 1« FUFFLO REI6HT, FM.LIMI» IRB«S  ̂ : 

LOG OF BORING 

IMRRESB'RMORB' 

PLATE A-IA 



OTHER 
TESTS 

mmim 

STREKIH TEST RESETS 

TTfEW 
TEST 

COHFtNlttC 
PSE5SU8E 
(PST) 

miseii 
STSOKIH 
(p»< 

ATTIRBERC 
UNITS 

810* 
coini 

JS. 

SANPUHC 

pmx 
tin 

M. 

-1Z. 

SMei 
V,' 

i£L 

SET. 

SO. 

iEL 

BORING B-2 
SURFACE ELEVATION 8834 

SYMBOLS DESCRIPTION 

IS 

•20 

"If 

-30 

-35 

-40 

-45 

-50 

-55 

-60 

-65 

-TO 

MOM CUTE! SAND UI1H 
68WEL HEOIMN OENSE 

BRBWAND6BE* SAAVEU.T 
5AN0 KITH SOKE CUt 

YEU.IH AND8R0MNFIIIE TO 
COARSE CLAYET SAM mm 
GMVEl LOOSE 

UHBEB FiUOORTS AT M FEET 
GSAOES HED1UN OENSE 

SET A aAOOt SANOT fflAKt WW 
SOME SILT'KOMN SENSE 

'MMLttM ANDSLACt 
EME SANOt SItT 
SWT TO: WSIIM STIFF 

AUGER REFUSAL AT10.5 JEET 
MinsiWMttt* m '»<*• FEET» 
n 8/4/81 
MEs^EHCowrreiM At .sol? feet mmm 

nu 

• INDICATES UKOISTOWSED SWtE 
B indicates oisTwsefl sawle 
Q INDICATES SAWLilfB ATTOPT BTm MPECOVEM • 
a TN0ICATES5TANDAR0 PENETRATION TESTSAWLE 
P - in BUM COUNT CtHIWl 1MICATES SAMPLER 

KIORAUUCttM PUSHED-

SAHPLEITPE 

U - OWCSEHOORE "U" BIT 

T-DANES A hOOSE TH1H-UALL 

>-d»Kf*.wo«-"pistw-
SPt:- STANDARD SRL1T-SP00H 

" 4--0WES SAMPLES 

NOTE: 
SEE PLATE A • 1A. 

t£m OF BORING 

E>AMES e MOORE 

PLATE A-IB 
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OTHER 
•TESTS 

STIEKSTH TEST8ES1S.IS 
tssi 

TTPt Of 
TEST 

COMIKC 
PRESSURE 
ML 

mmt SIKK5TH 
(P»f)! "Si 

Hg* 

MTERBEW: 
UNITS 

SUV 
COURT 

MNPUM 

ami 
TYPE 

32 

spT 

sFT 

sn 

OCT 

S :£ 
is § 
•a. 3.. w < o 0 

BORING B-3 
SURFACE ELEVATION 8036 

.c66Ri§«T£s 

SYMBOLS DESCRIPTION 

10 

IS 

*23 

-•30* 

BftONN SAHOt OATET GRAVEL 
hits sand.loose 

SAMPLER SUTEN THROUGH OOttlt 

GRAOESHEOIUH OEHSE TILL 

AUg* MISSAL ATM- ' 
BORIMGCOHPLETEO AT 20 KIT 
ON 6/S/B1 •-' •! '••• v 
NO NATO OICWWTtKI) 

MM*" 
TESTS 

STBE8CTH TKT6BUIT5 =s 

ii 
*<=> 

-'•St. 

§1 
s~" 

ae^"* 
«» 2 G» P— 
"s 

ATTESBEK 
UNITS SANPUU8 | 

r : 
MM*" 
TESTS 

TOE or 
TEST 

OtfjllM 
PRES5URE 

FWSHEJU 
5TRN5TN 
(P»f5 

=s 

ii 
*<=> 

-'•St. 

§1 
s~" 

ae^"* 
«» 2 G» P— 
"s U ( * )  

ft 
13) *2

 

BLOW 
COUNT 

sum 
TTPE 

r : 

OtAOATION 
j | 

/fy. 

H • • 

15 27 0 

S 

-"s-; 

'# 

SET 

i 

• j 

I * 

! i SPT 1 
j 

.s 

'-i 
i! 

! 

I ;(«« ttfB8W-*F 2«J PEET . 
80«!NGC0HPiriED*T2M FKT 

NOVATESENCOUNTERED 

ret 

a ' INDICATES UNDISTURBED SAIW.E 

8 indicates disturbed sawle 

a : THDICATE5 SAMPLING ATTEMPT KITH NO RECCVERV 

Q Indicates standard PEK£mTio*TisTSA»Lt 

P - I* HLW CODHTCOIUHN INDICATES SAMPLER 
HYORAU.ICU.LTPISNED 

SAWLC TYPE ... 

U-DAMES S MOORE -y 8tT . 
T - OAMES t MOORE THtK-UAU. 

P-DAMES t MOORE PISTON 

SPT " STANDARD SPLIT-SPOON 

D- DAMES &TUORE "If 5AXPLER 

NOTE: . .. 
SEE HATE A • I*. 

LOG OF BORING 

834i>M(SS S MOORE 

PLATE A-IC 
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TESJS 
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StRtXCIH TEST RESISTS 

TWtOF 
jIGSI' 

Mime 
mssott 
(ps'J 

FENISHU! 
STFFLSTO 
(p«0 

BS» 
3£S °-«v» 
•sAor 
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%<* 
is 

M-
AlttRBtK 

IIHIT5 

ia 

$AMitlH6 

ani 
ceun 

5MPU 
nre 

»-,fW *17, 

ML 

WF 

ML 

I SURFACE ELEVAtlON 8839 
-P: COORDINATES 

DESCRIPTION 

10 

• 15 

-25 

-30 

BROW* SMWCUT WITH 
;SSHE; WAVEt -'STIFP*51 

rotes f\ 
protoT -̂iiaajJt I 'ilt *»>* 

Ss 
*3 

55ŷ » 

:*S 
§~ 

B® 
ss 

ATTHKRC 
UNITS sAKPtme 

rotes f\ 
TtfEOf 
t TEST 

CWFIKiee 
fffiSSBE 
(ps») 

KHSHEAI 
5IB0KTH 
fps») 

'ilt *»>* 
Ss 
*3 

55ŷ » 

:*S 
§~ 

B® 
ss it 

(SI 1*1 
!fi 
1*1 

RL«I 
COUKI 

SAKPU 
Wf 

t ts 19 J- s 

SPT 

.-SET ' 

• t 

: « 

sc/O* SPT 

- j 

mm iijrw 

mia^Bmsuvau 
SAHFTVITW SO*£ CU* AHO 

-w^mstftfTs loose TO 
NEOiWiOE  ̂

&UWMEN* SARD* QjkV 

AttSEfc ftEflSAl AT 29,5 F&T 
VCAIHEISO SAMOSTONE BE9B0CK 
BM1H6 COKftETEB At 30.25 
ren on e/a/ai 

Wret DtCOWfTtREO AT Z5.5 
lltei w S/6/fil-

BORING B-6 
SURFACE ELEVATION 8793 
COORDINATES 

SYMBOLS DESCRIPTION 

15-

BUK Maw SKIT WW t 
6RAYEI MOWBSTJES HEM!* 
0EK5E " -
BAR* BRUM OATET Silt Mb. 
stm CLAY mm GMYEL MO 
OSBUS MEDIUM STIFF 

A#6£* REFUSAL AT IS FEET 
MSIH6 OWUTEB AT 11 FEET 
UMOTtfl 
KAHA HMWttERED AT S FEET 
0* 6/7/81 

-20-

«T. 

• IHOICATESUMOISTURBCD SAJFtt 
ITS IMOICATES 0IS1URSED SAMPLE : 
• IMDICATES SAMPLIBS ATTEMPT WITH M3REC0VEAY 
CI INDICATES S1AMDARD PEKETRAY10* TESt SAMPLE 
P. -1* aWMCOUBT COUm iKWCATES SAm-EA 

NtBSAItlttLAY PUSHES 

• awAE TTPE, 
1 «-BA!CS 1 HOOK SIT 

T-IMHES S MOORE YH1H-MALL 
-.7-4AH6S-A rto^Pisjffli 

SPY - STAHOASO SPLIT-5POOM 
;4 »;BIWES"» wont -11* SAMPLER' 

MOTE: 
SEE PIA1E A - IA. 

BERING 

Flit 

DAMfiSBMOORe 

PLATE A-ID 
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PRESSURE 
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methqp Î̂ /HRi' -h 

f i  . 
ANDERSON 

BORING LOG 

PROJECT NAME". |S/eb> <3ft 
PROJECT NOffT a-awS ffnaajftig. 

BORING 
NUMBER: 
SURFACE 
ELEVATION: 

DIAMETER: 
FLUID 
USED: 

CASING TYPE ANDSIZE, 
SCREEN TYPE AND SIZE-

PAGE / .OF':,./: 
COORDINATES 
OR LOCATION. 
GWL'OEPTH J& ̂ ^NCOONIEEEDL 
GWL DEPTH {STATIC} 
DATE STARTED SO - /3 - °R'S 

DATS COMPLETED. 
FROM. 
FROM. 

_A,G.S TO_ 
TO ; 

l°zM «ok  

B.G.S. 
. B.C.S, //•* 

<i S 
M 
i s 
•9 5 

TT 
3 » 

v * 

o 
z 
< • - •  
111 It 
:fr B 
£i 
Ui 3 
' Z 

UJL 
% 
-jlA 

a J us < ° 5 
uifii »j 4ff; a C 

i-

TD=. 

3 
8 
I 

CO 

i* DESCR IPTION * 

t tUv»L 

£, fn, ttSf f&t , 
li €ai&*L*> -FV<-» 

l3ra> 
|r̂ -v 

- 1 

-t~ o 

VYittoeiN^R  ̂
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MAXIMUM SWBJL PRESSURE. KSf •* 
SURCHARGE. KSF 
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'B' 
4 
3 
2 
1 112 
1 
3/4 
1/2 
319 
1/4 
No,4 

8 
10 
10 
30 
40 
60 
100 

100 
69 
62 
46 
41 
36 
33 
30 
27 
22 
21 
17 
13 
12 
11 
9 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. 1LLOSS •» 
• ASTM C131 • AASHTO T9S GRADING 500 REV., %LOSS 4 200 7:2 RESISTANCE 

TO 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. 1LLOSS •» 
• ASTM C131 • AASHTO T9S GRADING 500 REV., %LOSS 4 

uouio uanr a PLASTIC PROPERTIES 
• ASTM D4318: • AASHTO TS91> T90 
METHOD 
SAMPLE Am DRIED OYE8 QNO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. 1LLOSS •» 
• ASTM C131 • AASHTO T9S GRADING 500 REV., %LOSS 4 

uouio uanr a PLASTIC PROPERTIES 
• ASTM D4318: • AASHTO TS91> T90 
METHOD 
SAMPLE Am DRIED OYE8 QNO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV., «L0SS •» 
• ASTM C635 GRADING 1000 REV., NLOSS •» 

uouio uanr a PLASTIC PROPERTIES 
• ASTM D4318: • AASHTO TS91> T90 
METHOD 
SAMPLE Am DRIED OYE8 QNO 
ESTIMATED % RETAINED ON NO 40 UQHTWBQHT PIECES FINE AGGREGATE. % 4 

• ASTM C123 • AASHTO T113 COARSE AGGREGATE; % 4 
UOUIO UMIT •* 
PLASTIC UMIT 4 
plasticity index -» 

RESULTS SPECS 

UQHTWBQHT PIECES FINE AGGREGATE. % 4 
• ASTM C123 • AASHTO T113 COARSE AGGREGATE; % 4 

UOUIO UMIT •* 
PLASTIC UMIT 4 
plasticity index -» 

CLAY LUMPS « FRIABLE PARTICLES FINE AGGREGATE. * * 
• ASTMC142 • AASHTO Tl 12 COARSE AGGREGATE, % + 

FMBiESS MODULUS 
• astmcizs 4 

FRACTURED FACES OF COARSE AGGREGATES BY WBGHT ONE OR MORE FACES, % 4 
• A? 212 • FLHT507 • FAA TWO OH MORE FACES. * •» 

ORGANIC tMFURmES 
• ASTM C40 r: PLATE NO: •, 
•AASHTO T21 

DURABIUTY INDEX 
• ASTM D3744 • AASHTO T210 °c * 

PROCEDURE ; A Q COARSE B Q plNE C • COARSE & FINE D( "* 
CLEANNESS VALUE 
• CA 227 •» 

UHCOMPACTED VOID CONTENT 
• AZ 247 • ASTM C1262 METHOO VC. * • 

Comments: 

Copies to: CUENT (1) 

4/6©9S WTl 

THE SERVICES REFCRREO TO HEREIN WERE PERFORMED W ACCORDANCE 
WITH THE STANDARD Of CARE PRACTICED LOCALLY FOR THE «F£R€NCIO 
METHGDiSI AND RELATE ONLY TO THE COWXTIQNtSI OR 5A«Fl£<S| 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAXES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPUSD, AND 
HAS NOT CONFIRMED tNFORMATtON MCLUDtNO SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY 



fZs 
Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING! 
977WEST 2100 SOUTH 
SALT IAKE CITY. UT 84119 

Project RICO INITIAL SOUDS REMOVAL AND DRYING P 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location ED-1. V ELEVATION 
Testing Authorised: 
Special Instructions: 

Date of Report 11-09-11 
Job No. 31B1JM098 

Event / Invoice No. 31610185-18 
Authorized by CHMS SANCHEZ 

Sampled by CUQIT 
Submitted by D. SENJBUI 

Location WCO, COLORADO 
Arch. / Ertgr. ANDERSON BYGINEERING 
Supplier / Source BORINQ 
Source / Location Oesfg, By CLIENT 

Lab No. 0981031-1 
Date 10-31-11 
Date 10-31-11 
Date 10-31-11 

Date 10-31-11 

TEST RESULTS 

SIEVE ANALYSIS T 
finer than «200 0 

ASTM C13S 
ASTM C117 

JCP-31 
pCP-31 

PHYSICAL PROPERTIES RESULTS . . .  SPECS 

^p/E: ACCUMULATIVE 
% PASSING SPECIFICATION UNIT WEIGHT a V0ID8 FINE AGQRECATE UNlT WEIGHT,KG/M3 • 

• ASIM C2S •AASHTO Tt» VOIDS, * • 
• ROOOING •JIGGING •LOOSE COARSE AGGREGATE UNIT WEIGHT, KG/M3 • 

VOIDS, * •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
in 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
60 
too 

100 
92 
88 
83 
74 
68 
66 
59 
56 
SO 
49 
44 
40 
37 
34 
28 

UNIT WEIGHT a V0ID8 FINE AGQRECATE UNlT WEIGHT,KG/M3 • 
• ASIM C2S •AASHTO Tt» VOIDS, * • 
• ROOOING •JIGGING •LOOSE COARSE AGGREGATE UNIT WEIGHT, KG/M3 • 

VOIDS, * •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
in 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
60 
too 

100 
92 
88 
83 
74 
68 
66 
59 
56 
SO 
49 
44 
40 
37 
34 
28 

SPECIFIC 
GRAVITY 

& 
ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY •» 
• ASTM C128 • AASHTO TB4 BULK SPECIFIC GRAVITY tSSO) •» 
AGOREOATE DRIED APPARENT SPECIFIC GRAVITY •» 
•YES •«> ABSORPTION. % • 

6 
4 
3 
2 
1 1/2 
1 
3/4 
in 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
60 
too 

100 
92 
88 
83 
74 
68 
66 
59 
56 
SO 
49 
44 
40 
37 
34 
28 

SPECIFIC 
GRAVITY 

& 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC GRAVITY 
• ASTM CI27 • AASHTO TBS BULK SPECIFIC GRAVITY 1SSOI 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY •» 

1 DYES QNO ABSORPTION.* 4  

6 
4 
3 
2 
1 1/2 
1 
3/4 
in 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
60 
too 

100 
92 
88 
83 
74 
68 
66 
59 
56 
SO 
49 
44 
40 
37 
34 
28 

SAND EQUIVALENT VALUE • ASTM 02419 • AASHTO TI70 SE. * •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
in 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
60 
too 

100 
92 
88 
83 
74 
68 
66 
59 
56 
SO 
49 
44 
40 
37 
34 
28 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., KLOSS 4  
• ASTM CI31 • AASHTO TSa GRADING BOO REV.. *LQSS * 200 23 RESISTANCE 

TO 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., KLOSS 4  
• ASTM CI31 • AASHTO TSa GRADING BOO REV.. *LQSS * 

UOUIO LIMIT & PLASTIC PROPERTIES 
• ASTM 04318 • AASHTO TBS » T90 
METHOD 
SAMPLE AIR OR1EO QYES • NO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRADATION LARGE COARSE AGGREGATE GRACING 200 REV.. *L0SS • 
•  A S T M  C 5 3 S  G R A C I N G  1 0 0 0  R E V . .  « L 0 S S  4  

UOUIO LIMIT & PLASTIC PROPERTIES 
• ASTM 04318 • AASHTO TBS » T90 
METHOD 
SAMPLE AIR OR1EO QYES • NO 
ESTIMATED % RETAINED ON NO 40 UGHTWBOHT PIECES FINE AGOREOATE, * •» 

• ASTM C123 • AASHTO T113 COARSE AGGREGATE. * • 

LIQUID LIMIT * 
PLASTIC LIMIT 4 
PLASTICITY INDEX -» 

RESULTS SPECS 

UGHTWBOHT PIECES FINE AGOREOATE, * •» 
• ASTM C123 • AASHTO T113 COARSE AGGREGATE. * • 

LIQUID LIMIT * 
PLASTIC LIMIT 4 
PLASTICITY INDEX -» 

CLAY LUMPS S FRIABLE PARTICLES FINE AGGREGATE, % •» 
• ASTM C142 Q AASHTO T112 COARSE-AGGREGATE, % HP 

FINENESS MOOUUIS 
• ASTM C126 • 

FRACTURED FACES OF COARSE AGGREGATE8 BY WEIGHT ONE OR MORE PACES. % <» 
• A2 212 • PLH TS07 QfAA TWO OR MOW PACES, * •» 

OflOAMCIMPURITIES 
• ASTMC4D 
• AASHTO T21 

DURABILITY INDEX 
• ASTM 03744 • AASHTO T210 °c 

PROCEDURE; A • COARSE B • FINE C • COARSE » FINE °< * 

CLEANNESS VALUE 
•  C A 2 Z 7  4  

UNCOMPACTED VOID CONTENT 
•j AZ 247 .Q ASTM CI252 METHOD VC, % * 

Comments; 

Copies to : CLIENT ill 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLV FOR THE REFERENCEO 
METHOOiS) AND RELATE ONLY TO THE CONDmONtSI OR SAMHEiS) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES 9K. MAXES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 0KPUED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED B* OTHERS: 

REVIEWED BY 
426GSSWTI 



© Western 
Technologies 
inc. 
The Qual ity People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC, 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source /'Location ED-1 
Reference: ASTM 

Date of Report 11-09-11 
Job No. 31S1JM098 

Event / Invoice No. 31510188-15 
Authorized By C. SANCHEZ 

Sampled By CUBIT 
Submitted By O. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier /Source BORINGS 
Source / Location Desig. By CUBIT 

Lab No. 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

Special Instructions: 

ELEVATION IFT> 
1 
4 
12 
20 
26 
31 
38 
41 
46 
B1 
56 
81 
71 
76 
91 

MOISTURE CONTENT (%1 
7 M 

10,4 
13.6 
11.3 
22.8 
22.0 
25.3 
24.4 
22.1 
24.3 
23.8 
24.0 
2S.3 
26.9 
NA 

TEST RESULTS 

ATTERBERQS: U. ?l W 

NV NV NP 
NV NV NP 

NV NV NP 

NV NV NP 
NV NV NP 

NV NV NP 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG UMlTS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT (21 

S8<» 
eg ON 100) 

THE SERVICES BEFtflSED TO HEREIN WEHt PTHFOnMED tN ̂ COBOftNCT WITH THE STANDARD Of CARE PRACTICED LOCALLY FOR THE 
REFERENCED METHQD(SJ AND RELATE ONLY TO THE CONOlTIONisi OR 
SAMPteiSI TFSTtD AS SEATED HEHt'Nr™"L  ̂
MAKES NO OTHER WARRANTY OR REPRESENTATION. EXPRESSEO OR 
IMPLIED, ANO HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMIT!EO BY OTHERS 

REVIEWED BY _ 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Duraiigo, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND PRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location ED-2, 0-4' ELEVATION 
Testing Authorized : 
Special Instructions: 

Date of Report 11-17-11 
Job No. 3161JM09B 

Event / Invoice No, 31510188-20 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by O. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING. 
Source / Location Desig. By CLIENT 

Lab No. 098103116 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 

SIEVE ANALYSIS 
FIKEH THAN NO. 200 

CP-31 

SIEVE 

1/2 

6 
6 
4 
3 
2 
1 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
87 
78 
73 
69 
86 
63 
59 
65 
60 
48 
42 
41 
37 
33 
31 
28 
24 
21 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS : ASTM 0698 METHOD C 

130.0 

£ 0 129.0 
1 y-
z 3 
>-

V  *  4 V  i 
f t  \ l  r 

r  1  V A- * 
X  - f X  

j A— 

—• ̂  j I 

. i { 

- A 
"tn 

* r 3^. 1 

4 
i -f-4-Frfr. 

>r -x . 
-f-r J -j 

r  

.  '  1 1  

n  J r  
\ 1  

J '  

1 1 '  

J  <  

- t *  

SAMPLE PREPARATION: @j WET • PRY 
RAMMER USED: 

S3 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL {*] MANUAL 

PROJECT PROCTOR 10: 11 
MAXIMUM DENSITY, LBF/FT3 127.3 
OPTIMUM MOISTURE CONTENT, % •» 10.3 

OVERSIZE AGGREGATE : 
ASSUMED BULK SPECIFIC GRAVITY .2.66 
ASSUMED ABSORPTION, « : 1.0 
% OVERSIZE IN LAS SAMPLE 36 

ASSUMED SPECIFIC-GRAVITY : 2.67 
IN ZERO AIR VOID CURVE 

8.0 10.0 12.0 

MOISTURE, % DRY WEIGHT 

CORRECTION OF MAXIMUM UNIT WBOKT * 
OPTIMUM MOISTURE CONTENT FOR OVERSIZE 
PARTICLES: ASTM 04718 

CORR. MAXIMUM DENSITY. LRF/FT3 
CORR, OPTIMUM MOISTURE, * 

138.5 
7.0 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

LIQUID S PUOTIC PROPERTIES: 
LIQUID LIMIT 4 

ESTIMATED * RETAINED ON NO. 40 PLASTIC UMlT -#• 
SAMPLE AIR DRIED Q YES QNO PLASTICITY INDEX 4 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION : 

GRADING tOO REV, % LOSS * 
GRADING 600 REV. % LOSS 4 

MOISTURE CONTENT 3 
PORTION TESTED % DRY WEIGHT 4 

SPECIFICGRAVITY: 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY © 20"C 4 

EXPANSION / COMPRESSION PROPERTiESOF COHESIVE SOL: 

• EXPANSION • COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE, KSF 

SURCHARGE. KSF 
INITIAL WATER CONTENT; % DRY DENSITY, PCF 

pH DETERMINATION ; 
pH 4 

EXPANSION / COMPRESSION PROPERTiESOF COHESIVE SOL: 

• EXPANSION • COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE, KSF 

SURCHARGE. KSF 
INITIAL WATER CONTENT; % DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM 4 

EXPANSION / COMPRESSION PROPERTiESOF COHESIVE SOL: 

• EXPANSION • COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE, KSF 

SURCHARGE. KSF 
INITIAL WATER CONTENT; % DRY DENSITY, PCF MINIMUM RESISTIVITY : 

OHM-CM 4 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments : 

Copies to CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONDITIONS OR SAMPLEISI 
TESTED AS STATED HEREIN WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUOING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED 



0 Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location ED-2 
Reference: ASTM 

Date of Report 11-09-11 
Job No. 3151JM098 

Event / Invoice No. 31610186-17 
Authorized By C- SANCHEZ 

Sampled By CLIENT 
Submitted By 0. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier/ Source BORINGS 
Source / Location Desig. By CLIENT 

Lab No, 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

Special Instructions: 

ELEVATION IFT) 
I 
6 
I I  
16 
21 

TEST RESULTS 

MOISTURE CONTENT (%l ATTERBERGS: LL PL JW 
4.6 

12:9 
17.0 
15,8 
19.1 

23 NV NP 
23 NV NP 

NV NV NP 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION. ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS, 

Copies To: CLIENT (2) 

8® x® 9a> 
o n  
tfO. 

THE SERVICES REFERRED TO HEREIN WERE-PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE 
REFERENCED METHODISl A NO RELATE ONLY TO THE CONOITIONIS) OR 
SAMPLE(S) TESTED AS STATED HEREIN; WESTERN TECHNOLOGIES INC, 
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSEO OR 
IMPLIED, AND HAS NOT CONFIRMED INFORMATION INCLUOING SOURCE 
OF MATERIALS SUBMITTED BY OTHER&, 

REVIEWED BY g 



© Western 
Technologies 
Inc. 
TheQualitv People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING P 
Contractor FLARE CONSTRUCTION 
Type / Use of Materiel VARIABLE 
Sample Source / Location EO-2, 6' ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 11-09-11 
Job No, 3151JM0S8 

Event / Invoice No. 31610188-18 
Authorized by CHRIS SANCHEZ 

Sampled bV CUBIT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. / Ehgr. ANDER80N ENGINEERING 
Supplier / Source BORINQ 
Source / Location Deslg. By CUBIT 

Lab No. 098103116 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALTSB C 
FBEBt THAN *200 C 

ASTM C138 
ASTM C117 \ 

LCP-31 
CP-31 

PHYSICAL PROPERTIES RESULTS SPECS 

ACCUMULATIVE 
% PASSING SPECIFICATION 

UWT WBGHT A VOIMI ---EA J. FINE AGGREGATE UNIT WEIGHT JCG/M3 4 

QASTMCSS • AASHTO Tts  VOIDS, % 4 
: • ROOOING • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, XG/M3 4 

VOIDS.% 4 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

B 
10 
76 
30 
40 
50 
100 

ico 
88 
81 
66 
60 
83 
49 
44 
42 
37 
36 
33 
31 
29 
26 
21 

UWT WBGHT A VOIMI ---EA J. FINE AGGREGATE UNIT WEIGHT JCG/M3 4 

QASTMCSS • AASHTO Tts  VOIDS, % 4 
: • ROOOING • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, XG/M3 4 

VOIDS.% 4 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

B 
10 
76 
30 
40 
50 
100 

ico 
88 
81 
66 
60 
83 
49 
44 
42 
37 
36 
33 
31 
29 
26 
21 

SPECIFIC 
GRAVITY 

a 
ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY 4 
• ASTM C128 Q AASHTOT84 BULK SPECIBC GRAVITY ISSDI 4 
AGGREGATE DRIED. APPARENT SPECIFIC GRAVITY 4 
• YES DNO ABSORPTION,* 4 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

B 
10 
76 
30 
40 
50 
100 

ico 
88 
81 
66 
60 
83 
49 
44 
42 
37 
36 
33 
31 
29 
26 
21 

SPECIFIC 
GRAVITY 

a 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC GRAVITY 4 
• ASTM C127 • AASHTO T8S BULK SPECIFIC GRAVITY (SSOI 4 
AGGREGATE.ORIEO APPARENT SPECIFIC GRAVITY 4 
•YES DNO ABSORPTION, * 4 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

B 
10 
76 
30 
40 
50 
100 

ico 
88 
81 
66 
60 
83 
49 
44 
42 
37 
36 
33 
31 
29 
26 
21 

SAND EGLUVALENT VAUIE Q ASTM 02419 • AASHTO T178 SE. * 4 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

B 
10 
76 
30 
40 
50 
100 

ico 
88 
81 
66 
60 
83 
49 
44 
42 
37 
36 
33 
31 
29 
26 
21 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV . %L0SS 4 
• ASTM C131 • AASHTO T98 GRADING 500 REV., *LOSS 4 200 18 RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV . %L0SS 4 
• ASTM C131 • AASHTO T98 GRADING 500 REV., *LOSS 4 

uouio UNIT A PLAsnc pnoPBmes 
• ASTMOOtS • AASHTO T89 5 T90 
METHOD 
SAMPLE AIR OWED Q YES • NO 
ESTIMATEO * RETAINEOON NO 40 

RESISTANCE 

TO 

DEGRADATION LARK COARSE AGGREGATE GRADING 200 REV., KLOSS 4 
• ASTM C53S GRADING 1000 REV.. ttLOSS 4 

uouio UNIT A PLAsnc pnoPBmes 
• ASTMOOtS • AASHTO T89 5 T90 
METHOD 
SAMPLE AIR OWED Q YES • NO 
ESTIMATEO * RETAINEOON NO 40 UGHTWBGHT PIECES FINE AGGREGATE. % 4 

• ASTMC123 • AASHTO T113 COARSE AGGREGATE. * 4 

UOUIO UMIT <4 
PLASTIC UMIT 4 
PLASTICITY INDEX 4 

RESULTS SPECS 

UGHTWBGHT PIECES FINE AGGREGATE. % 4 

• ASTMC123 • AASHTO T113 COARSE AGGREGATE. * 4 

UOUIO UMIT <4 
PLASTIC UMIT 4 
PLASTICITY INDEX 4 

CLAY LUMP8 a FRIABLE PARTICLES FINE AGGREGATE. % 4 

• ASTMC142 OAASHT0T112 COARSE AGGREGATE, * 4 

FINENESS MODULUS 
•ASTMC1Z8 4> 

FRACTURBJ FACES OF COARSE AGGREGATES BY WBGHT QNJ OR MORE FACES. % 4 

• A2 212 • FLH T507 QFAA TWO OR MORE FACES, * 4 

ORGANIC IMPURITIES 
• ASTM C40 • PIATENO.** 
• AASHTO T21 

OURABtLTTY INDEX 
• ASTM 03744 • AASHTO 7210 °e 

PROCEDURE: A • COARS E  B | ~ ] F I N S  C  •  C O A R S E  a  F I N E  ° < *  

CLEANNESS VALUE 
• CA 227 4 

UNCOM PACTED VOID CONTBTT 
• AZ 247 • ASTM CI252 METHOO VC. * 4 

Comments : 

Copies to : CLIENT (1) 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICEO iOCAUV FOR THE REFERENCED 
METHODISI AND RELATE ONLY TO THE CONDITIONISI OR SAMPLE® 
TESTED AS STATED HEREIN. WESTEWI TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPUEO. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED SY OTHERS. 

<26©99WT! 

REVIEWED BV 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIOS REMOVAL AND DRYING P 
Contractor FLARE CONSTRUCTION 
Type IVso of Materiel VARIABLE 
Sample Source / Location ED-2, 21' ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 11-09-11 
Job No- 31B1JM098 

Event / Invoice No. 31510186-19 
Authorized by CMOS SANCHEZ 

Sampled by CUENT 
Submitted by D. SENJEM 

Location MOO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BOMNG 
Source / Location Desig. By CLIENT 

Lab No. 098103119 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSW C 
HNER THAN #200 C 

ASTM CI36 0 
ASTMCII7 § 

]CP-31 
CM1 

PHYSICAL PROPERTIES RESULTS SPECS 

W* 
ACCUMULATIVE 
* PASSING SPECIFICATION 

UNmMSRZHT & VOIDS 
' FINE AGGREGATE UNIT WEIGHT,KO/M3 * 

• ASTM C29 O AASHTO ftS VOIDS. % -8 
• ROOOING • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, KG/M3 • 

VOIOS. % -» 

5 
4 
3 
2 
1 1/2 
1 
3/4 
\a 
318 
w 
No.4 

8 
10 
18 
30 
40 
50 

100 

100 
93 
91 
90 
89 
88 
85 
88 
83 
81 
81 
80 
73 

UNmMSRZHT & VOIDS 
' FINE AGGREGATE UNIT WEIGHT,KO/M3 * 

• ASTM C29 O AASHTO ftS VOIDS. % -8 
• ROOOING • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, KG/M3 • 

VOIOS. % -» 

5 
4 
3 
2 
1 1/2 
1 
3/4 
\a 
318 
w 
No.4 

8 
10 
18 
30 
40 
50 

100 

100 
93 
91 
90 
89 
88 
85 
88 
83 
81 
81 
80 
73 

SPECIFIC 

GRAVITY 

& 

ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY •» 

• ASTM CI28 Q AASHTO T84 BULK SPECIFIC GRAVITY ISSPl •» 

AGGREGATE ORIEO APPARENT SPECIFIC GRAVITY -> 

• YES DNO ABSORPTION,* -» 

5 
4 
3 
2 
1 1/2 
1 
3/4 
\a 
318 
w 
No.4 

8 
10 
18 
30 
40 
50 

100 

100 
93 
91 
90 
89 
88 
85 
88 
83 
81 
81 
80 
73 

SPECIFIC 

GRAVITY 

& 

ABSORPTION 
COARSE AGGREGATE BULK SPECIFIC GRAVITY •» 

• ASTM CT27 QAASHTOTSS BULK 3*CIFIC GRAVITYTSSOI •» 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY * 

• YES QNO ABSORPTION,* + 

5 
4 
3 
2 
1 1/2 
1 
3/4 
\a 
318 
w 
No.4 

8 
10 
18 
30 
40 
50 

100 

100 
93 
91 
90 
89 
88 
85 
88 
83 
81 
81 
80 
73 

SANO EQUIVALENT VALUE • ASTM D2419 Q AASHTO T176 SE. % 

5 
4 
3 
2 
1 1/2 
1 
3/4 
\a 
318 
w 
No.4 

8 
10 
18 
30 
40 
50 

100 

100 
93 
91 
90 
89 
88 
85 
88 
83 
81 
81 
80 
73 

RESISTANCE 

TO 

DEQRAOATION 

SMALL COARSE AGGREGATE GRADING 100 REV,, KLOSS • 

• ASTM C131 • AASHTO T96 ORAOING 500 REV., *10SS -» 200 82 RESISTANCE 

TO 

DEQRAOATION 

SMALL COARSE AGGREGATE GRADING 100 REV,, KLOSS • 

• ASTM C131 • AASHTO T96 ORAOING 500 REV., *10SS -» 

liOLRO LIMIT & PLASTIC PROPERTIES 

O ASTM D4318 • AASHTO T89 8 T90 
METHOD 
SAMPLE AIR DRIED QVES QNO 
ESTIMATED * RETAINED ON NO 40 

RESISTANCE 

TO 

DEQRAOATION 

SMALL COARSE AGGREGATE GRADING 100 REV,, KLOSS • 

• ASTM C131 • AASHTO T96 ORAOING 500 REV., *10SS -» 

liOLRO LIMIT & PLASTIC PROPERTIES 

O ASTM D4318 • AASHTO T89 8 T90 
METHOD 
SAMPLE AIR DRIED QVES QNO 
ESTIMATED * RETAINED ON NO 40 

RESISTANCE 

TO 

DEQRAOATION LARGE COARSE AGGREGATE GRADING 200 REV. * LOSS •» 

• ASTM CS35 GRADING 1000 REV.. *LOSS -P 

liOLRO LIMIT & PLASTIC PROPERTIES 

O ASTM D4318 • AASHTO T89 8 T90 
METHOD 
SAMPLE AIR DRIED QVES QNO 
ESTIMATED * RETAINED ON NO 40 UOHTWBGHT PIECES FINE AGGREGATE. * • 

• ASTM C123 •AASHTO T113 COARSE AGGREGATE. % -P 

LIQUID UMIT -0 
PLASTIC LIMIT •* 
PLASTICITY INDEX •* 

RESULTS SPECS 

UOHTWBGHT PIECES FINE AGGREGATE. * • 

• ASTM C123 •AASHTO T113 COARSE AGGREGATE. % -P 

LIQUID UMIT -0 
PLASTIC LIMIT •* 
PLASTICITY INDEX •* 

CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE. * •» 

• ASTM CT42 • AASHTO TH 2 COARSE AGGREGATE. * • 

FWSlESS MODULUS 
QASTMC!2S •» 

FRACTURED PACES OF COARSE AGGREGATES BY WEH3HT 0NE OR MORE FACES. % * 

• AZ-212 OFLHTS07 • FAA TWO OR MORE FACES. % -p 

OROANIC IMPURITIES 
• ASTM C40 RR PLATE NO.-» 
0 AASHTO T21 

OURABtUTYINDEX 
• ASTM 03744 Q AASHTO T210 °c * 

PROCEDURE 1 A • COARSE 8 • PINE C • COARSE & FINE * 

CLEANNESS VALUE 

• CA 227 -• 

UNCOMPACTEO VOID CONTENT 

• AZ 247 OASTMC12S2 METHOD VC. * • 

Comments : 

Copies to: CUENT 11} 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE WITH THE STANDARD OF CARE PRACTICED LOCAU.V FOR THE REFERENCED 
METHODI8I AND RELATE ONLY TO THE CONWTIONUI OR SAMFUISl TESTED AS STATED HEREIN. WESTERN TECHNOtOOIES INC. MAKES NO OTHER WARRANTY OR REPRESENTATION, EXFRESSEO OR IMPLIED. AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

426©99WT1 
REVIEWED 8Y 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Date of Report 11-11-11 
Job No. 3-151JM09B 

Event / Invoice No, 31510186-20 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by O. SENJEM 

Lab No. 098103118 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Proiect RICO INITIAL SOLIDS REMOVAL AND DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Souree / Location ED-2,0-4' ELEVATION 
Testing Authorized : 
Special Instructions : 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CLIENT Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : CP-31 
FINER THAN NO. ZOO : 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
87 
78 
73 
69 
66 
83 
59 
55 
50 
46 
42 
41 
37 
33 
31 
28 
24 
21 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS : ASTM D6S8 METHOD C 

SAMPLE PREPARATION: (X) WET • DRV 
RAMMER USED: 

(X) 2 IN. CIRCULAR FACE Q OTHER 
• MECHANICAL (̂ MANUAL 

PROJECT PROCTOR IP: 11 
MAXIMUM OENSITV, L8P/PT3 -» 127.3 
OPTIMUM MOISTURE CONTENT. * •» 10.3 

OVERSIZE AGGREGATE : 
ASSUMEO BULK SPECIFIC GRAVITY 2.85 
ASSUMED ABSORPTION. % : 1.0 
% OVERSIZE IN LAB SAMPLE 35 

ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

:2.8B 

1.0 10.0 12.0 

MOISTURE. % DRY WEIGHT 

CORRECTION OF MAXIMUM UNIT WBOHT a 
OPTIMUM MOISTURE CONTENT FOR OVERSIZE 
PARTICLES': ASTM D471B 

COFLFL MAXIMUM OENSITV. LBF/FT3 138.5 
CORR. OPTIMUM MOISTURE. % 7.0 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

uaum a plastic properties ; 
LIQUID LIMIT -ft 

ESTIMATED % RETAINED ON NO. 40 PLASTIC UMIT -ft 
SAMPLE AIR DfHEO • YES • NO PLASTICITY INDEX -ft 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION I 

GRADING 100 REV, % LOSS *ft 
GRADING 500 REV, % LOSS -ft 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT -ft 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE. IN. SPECIFIC GRAVITY © 20aC 

EXPANSION I COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION Q COMPRESSION. % -ft 
MAXIMUM SWELL PRESSURE, KSf -ft 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % DRY DENSITY, PCF 

pH DETERMINATION : 
PH -ft 

EXPANSION I COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION Q COMPRESSION. % -ft 
MAXIMUM SWELL PRESSURE, KSf -ft 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM HP 

EXPANSION I COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION Q COMPRESSION. % -ft 
MAXIMUM SWELL PRESSURE, KSf -ft 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % DRY DENSITY, PCF MINIMUM RESISTIVITY; 

OHM-CM -ft 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments : 

COPIES TO: CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD Of CARE PRACTICED LOCALLY FOR TIC REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONDITIONS) OR SAMPUISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

42S&99 wri 
REVIEWED BV  ̂



o Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY. INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type/ Use of Material VARIOUS 
Sainple Source/Location ED-3 
Reference: ASTM 
Special Instructions: 

Date of Report 11-14-11 
Job No. 31S1JM098 

Event / Invoice No. 31610188-23 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source / Location 088ig. By CLIENT 

Lab No. 
Data 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

ELEVATION (FT) 
A 
8 
12 ' 

MOISTURE CONTENT WM 
32.9 
47.4 
15.2 

TEST RESULTS 

ATTERBEBGS: U. PI R 
28 NV NP 
29 NV NP 
NV NV NP 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG LIMITS. AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT (2) 

ii ore tAffi 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED METHOD(S) AND RELATE ONLY TO tHE CONDITIONS) OR 
SAMPLE! S) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND HAS NOT CONFIRMED INFORMATION INCLUDINO SOURCE' 
OF MATERIALS 'SUBMITTED' BY OTHERS-

REVIEWED BY 



Western 
Technologies 
Inc. 
The Qual ity People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDER80N ENGINEERING 
97? WEST 2100 SOUTH 
SALT LAKE CITY, Ut 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING P 
Contractor FLARE CONSTRUCTION 
Typo / Use of Material VARIABLE 
Sample Source / Location EO-3.12' ELEVATION 
Testing Authorized: 
Special instructions: 

Date of Report 11-16-11 
Job No. 3161JM098 

Event / Invoice No. 31610186-26 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by O. SENJBH 

Location RICO. COLORAOO 
Arch. / Engr. ANDERSON EN61NEERMS 
Supplier / Source BORING 
Source / Location Dealg. By CUBIT 

Lab No. 0981102-3 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 

stars ANALYSIS R 
FMER THAN 0200 C 

ASTMC138 0 
ASTMC1I7 0 

]CPGt 
JCP-31 

PHYSICAL PROPERTIES RESULTS SPECS 

yVE ACCUMULATIVE 
* PASSING SPECIFICATION UNIT WEIGHT a VOIDS FINE AGGREOATE UNIT WEIGHT.KG/M3 4 

0 ASTM C29 • AASHTO T1S VOIDS, * 4 
• RODOINQ • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT. KG/M3 4 

VOIDS,* 4 

S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
SO 
100 

100 
84 
90 
76 
73 
68 
64 
61 
69 
64 
64 
60 
48 
42 
38 
23 

UNIT WEIGHT a VOIDS FINE AGGREOATE UNIT WEIGHT.KG/M3 4 
0 ASTM C29 • AASHTO T1S VOIDS, * 4 
• RODOINQ • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT. KG/M3 4 

VOIDS,* 4 

S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
SO 
100 

100 
84 
90 
76 
73 
68 
64 
61 
69 
64 
64 
60 
48 
42 
38 
23 

SPECIFIC 
GRAVITY 

a 
ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY 4 
0ASTMC12R P AASHTO T84 BULK SPECIFIC GRAVITY (SSOt 4 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 
0ves 0NO ABSORPTION, * 4 

S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
SO 
100 

100 
84 
90 
76 
73 
68 
64 
61 
69 
64 
64 
60 
48 
42 
38 
23 

SPECIFIC 
GRAVITY 

a 
ABSORPTION 

COARSE AGGREGATE BUU SPECIFIC GRAVITY 4 
P ASTM CI 27 0 AASHTO TSS BUU SPECIFIC GRAVITY ISSOI 4 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 
PYES PNO ABSORPTION.* 4 

S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
SO 
100 

100 
84 
90 
76 
73 
68 
64 
61 
69 
64 
64 
60 
48 
42 
38 
23 

SAND EOUVAIENT VALUE Q ASTM 0241S 0 AASHTO T17E SE. * 4 

S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
SO 
100 

100 
84 
90 
76 
73 
68 
64 
61 
69 
64 
64 
60 
48 
42 
38 
23 

RESISTANCE 
TO 

DEGRAOATtpN 

SMALL COARSE AGGREGATE GflAOING 100 REV., %LOSS 4 
: QASTMC131 • AASHTO TSS GRADING S00 REV., %L0SS 4 200 11 RESISTANCE 

TO 
DEGRAOATtpN 

SMALL COARSE AGGREGATE GflAOING 100 REV., %LOSS 4 
: QASTMC131 • AASHTO TSS GRADING S00 REV., %L0SS 4 

uouro uimr a PIASTIC FROPBITIB 
P ASTM 04318 O AASHTO T8S 4 T90 
METHOD 
SAMPLE Aid 0RIE0 O vES PNO 

i ESTIMATION RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRAOATtpN 

SMALL COARSE AGGREGATE GflAOING 100 REV., %LOSS 4 
: QASTMC131 • AASHTO TSS GRADING S00 REV., %L0SS 4 

uouro uimr a PIASTIC FROPBITIB 
P ASTM 04318 O AASHTO T8S 4 T90 
METHOD 
SAMPLE Aid 0RIE0 O vES PNO 

i ESTIMATION RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRAOATtpN LARGE COARSE AGGREGATE GRADING 200 REV., *IQSS 4 
PASTMCSSS GRADING IOOO REV., NLOSS 4 

uouro uimr a PIASTIC FROPBITIB 
P ASTM 04318 O AASHTO T8S 4 T90 
METHOD 
SAMPLE Aid 0RIE0 O vES PNO 

i ESTIMATION RETAINED ON NO 40 j UQHTWBGMT PIECES FINE AGGREGATE, * 4 
• ASTM C123 P AASHTO T113 COARSE AGGREGATE, * 4 

UQUIO LIMIT 4 
-PLASTIC LIMIT * 
PLAST1CITV INDEX * 

RESULTS SPECS 

j UQHTWBGMT PIECES FINE AGGREGATE, * 4 
• ASTM C123 P AASHTO T113 COARSE AGGREGATE, * 4 

UQUIO LIMIT 4 
-PLASTIC LIMIT * 
PLAST1CITV INDEX * 

CLAY LUMPS VFfBABLE PARTICLES FINE AGGREGATE. % 4 
0 ASTM C142 P AASHTO T112 COARSE AGGREGATE, * 4 

EMOESS MODULUS 
0ASTM CI2S 4 

FRACTURED FACES OF COARSE AGGREGATES BT WBGHT ONE OR MORE FACES. * 4 
P AZ 212 P FLH TS07 0FAA TWO OR MORE FACES. * 4 

ORGANIC IMPURITIES 
0ASTMC4O 
0 AASHTO T21 

OURABIUTY INDEX 
P ASTM 03744 P AASHTO T210 °c "* 

PROCEDURE : A Q COARSE B0FINE C P COARSE S FINE * 
CLEANNESS VALUE 
• CA 227 4 

UNCOMPACTED VOID CONTBTT 
0AZ247 OASTM CI252 METHOD VC. % 4 

Comments: 

Copies to : CLIENT (1> 

426®99WTl 

THE SERVICES REFERRED TO HEREIN WERE PfRFORMEOlN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCAUY FOR THE REFERENCED METHOO(S) ANO RELATE ONLY TO THE CONOIT«ON|8i OR SAMPLE 1S> 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPUEO. AND HAS NOT CONFiRMEO INFORMATION INCLUDING SOURCE OF MATERIALS 8U8MITTEO BY OTHERS. 

REVIEWED BY 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Data of Report 11-1S-11 
Job No. 3181JM0S8 

Event / Invoice No. 31810186-24 
Authorized by CHRIS SANCHEZ 

Sampled by CUBIT 
Submitted by D.SENJEM 

Lab No. 0981102-1 
Data 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location ED-3,4-7.8' ELEVATION 
Testing Authorized : 
Special Instructions: 

Location RICO, COLORADO 
Arch, / Engr. ANDERSON ENGINEERING 
Suppler / Source BORING 
Source / Location Desig. By CUENT Date 10-21-11 

TEST RESULTS 
seve analysk : astm c138 
fiher thau ho. 200 : astm c117 

SIEVE 

6 
s 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
n0,4 

8 
10 
18 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
99 
99 
98 
97 
96 
98 
92 
91 
84 
77 
74 
69 
67 
42 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: ASTM0688 METHOD C 

110.0 

106 0 

100 0 

SAMPLE PREPARATION: (H WET Q ORY 
RAMMEflUSED: 
[x)2 IN. CIRCULAR FACE • OTHER 

• MECHANICAL {X} MANUAL 

PROJECT PROCTOR 10: 22 
MAXIMUM OENSITV. LBF/FT? •» 105.2 
OPTIMUM MOISTURE CONTENT, % -» 17.7 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.65 
ASSUMED ABSORPTION, % 

% OVERSIZE IN LAB SAMPLE 

ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR voio CURVE 

:1.0 
: 0 

2.65 

18.0 19.0 22.0 

moisture, % dry weight 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UQUID B PLASTIC PROPERTIES: 

LIQUID LIMIT + 

ESTIMATED % RETAINED ON NO. 40 PLASTIC UMIT * 

SAMPLE AmDRlEP qYES e)NO PtASTlCITY INDEX • 

RESISTANCE TO DEOtAIMTION OF SftlAtL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV. % LOSS * 
GRADING 500 REV, % LOSS * 

MOISTURE CONTENT 5 
PORTION TESTED % DRY WEIGHT • 

SPECIFIC GRAVITY: 
MAX. PARTICLE SOE, IN, SPECIFIC GRAVITY O 20"C •* 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL *• 

• EXPANSION • COMPRESSION. % -B 
MAXIMUM SWELL PRESSURE.KSF •¥ 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

pH DETERMINATION : 
pH * 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL *• 

• EXPANSION • COMPRESSION. % -B 
MAXIMUM SWELL PRESSURE.KSF •¥ 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

SOLUBLE SALTS; 
PPM •» 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL *• 

• EXPANSION • COMPRESSION. % -B 
MAXIMUM SWELL PRESSURE.KSF •¥ 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF MINIMUM RESISTIVITY : 

OHM-CM 

SOIL CLASSIFICATION : GROUP SYMBOL; 
NAME: 

Comments: 

copies to: cuent (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANOARO OF CARE PRACTICED LOCALLY FOR tie REFERENCED 
METHOOISI ANO RELATE ONLY TO THE CONDITION® OR SAMPLE® 
TESTED AS STATEO HEREIN- WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR HE PRESENTATION. EXPRESSED OR IMH-SEO, AND 
HAS NOT CONFIRMED INFORMADON INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

4is£s»wti 
REVIEWED BY 



© Western 
Technologies 
inc. 
The Quality People 

Since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY. INC. 
977 WEST 2100 SOOTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location ED-4 
Reference: ASTM 
Speciallnst ructions: 

Date of Report 11-18-11 
Job No. 3151JM098 

Event / Invoice No. 31510186-36 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source / Location Desig. By CLIENT 

LabNo. 
•ate 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

ELEVATION (FT1 
i 
6 
II 
16 
21 
26 

MOISTURE CONTENT (%l 
6.4 
9.7 
11.0 
11.0 
12.9 
23.5 

TEST RESULTS 
ATTERBERGS: U PL H 

24 18 6 

24 17 7 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION. ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT (2) 

gen oco om in <8 ' *2 o 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE 
REFERENCED METHOOIS) AND RELATE ONLY TO THE CONOlTION(S) OR 
SAMPIE(S) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR 
IMPLIED,. AND HAS NOT. CONFIRMED INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMITTED BY OTHERS. 

REVIEWED BY 



fa 

Western 
Technologies 
Inc. 
The Quality People 

since 195s 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 physical properties 

of soils & aggregates 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Date of Report 11-19-11 
Job No. 3161JM098 

Event / Invoice No. 31510186-37 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Lab No. 0981102-1 
Data 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Materiel VARIABLE 
Sample Source / Location ED-4,0-5' ELEVATION 
Testing Authorized : 
Special Instructions: 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CLIENT Date 10-21-11 

TEST RESULTS 
SKVE ANALYSIS : A8TMC136 
HNS) THAN NO. ZOO : ASTMC117 

8 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/a 
1/4 
No.4 

a 
10 
18 
30 
46 
SO 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
88 
83 
77 
73 
68 
65 
58 
58 
53 
48 
45 
41 
35 
28 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: ASTM 0088 METHOD C 

139.0 

130.0 

129.0 

SAMPLE PREPARATION: (xjWET Q DRY 
RAMMER USED*, 

g] 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL {XjMANUAL 

PBOJECTPROCTOR ID: 18 
MAXiMUMPBtSiTY, LBF/FT3 * 131.4 
OPTIMUM MOISTURE CONT01T, * •» 9.7 

OVERSIZE AGGREGATE : 

ASSUMED SULK SPECIFIC GRAVITY 2.65 
•1.0 
•17 

:2.71 

% OVERSIZE IN LAB SAMPLE 

» speclficlgflavity 
in zero air void curve 

8.0 10.0 12.0 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

LIQUID ft PLASTIC PROPERTIES i 

LIQUID LIMIT * 
ESTIMATED % RETA1NEO ON NO. 40 PLASTIC LIMIT HP 
SAMPLE AIR DRIED Q YES QNO PLASTICITY INDEX '•¥ 

1 RESISTANCE TO DEGRADATIONOFSMALL-SIZE COARSE 
AGGREGATES* YASRASION: 

GRADING 100 REV, % LOSS •ft 
GRADING 500 REV, % LOSS "ft 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT HP 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE; IN. SPECIFIC GRAVITY G.ZO'C «ft 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

Q EXPANSION Q COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE. KSF -ft 

SURCHARGE, KSF 
INITIAL WATER CONTENT; % DRY, DENSITY. PCP 

pH DETERMINATION: 
RH * 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

Q EXPANSION Q COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE. KSF -ft 

SURCHARGE, KSF 
INITIAL WATER CONTENT; % DRY, DENSITY. PCP 

SOLUBLE SALTS: 
PPM -ft 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

Q EXPANSION Q COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE. KSF -ft 

SURCHARGE, KSF 
INITIAL WATER CONTENT; % DRY, DENSITY. PCP M1MMUM RESISTIVITY: 

OHM-CM -ft 

SOU. CLASSIFICATION: group symbol: 
name: 

Comments: 

Copies to : CLIENT (1) THE SERVICES REFERRED TO: HEREIN WERE PERFORMED IN ACCORDANCE 
WITH TEE STANDARD OF CAM PRACTICED LOCALLY FOR THE REFERENCED 
METHOOISI ANO (ELATE ONLY TO TEE CONDITlONISI OR SAMPlEISl 
TESTED AS STATED HEREIN. WESTERN TECHNOLOSES INC. MAXES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMFtiEO. ANO 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED »Y OTHERS. 

WTt 

REVIEWED BY 



© Western 
Technologies 
Inc. 
the quality people 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location ED-5 
Reference: ASTM 
Special Instructions: 

Date of Report 11-18-11 
Job No, 3151JM098 

Event / Invoice No. 31510188-48 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source / Location Desig. By CLIENT 

Lab No. 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

test results 

ELEVATION (FT) MOISTURE CONTENT <%) ATTERBERGS: LL PL PI 
0-5 11.3 27 10 8 
7.5-12.6 13.0 28 19 9 
14-20 120.6 20 NV NP 
25-30 19.1 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT 12) 

s5$ 0<e o<n tiicn 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE 
REFERENCED METHOOtSi AND RELATE ONLY TO THE CONOlTiONtS) OR 
SAMPlt(S) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC 
MAKES NO OTHER WARRANTY OR REPRESENTATION; EXPRESSED OR 
IMPLIED; AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMITTED BY OTHERS. 

REVIEWED BY 



© Western 
Technologies 
inc. 
the quality people 

Since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

CSent ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor HARE CONSTRUCTION 
Type / Use ol Material VARIABLE 
Sample Source / Location ED-5, 0-5' ELEVATION 
Testing Authorized : 
Special Instructions : 

Date of Report 11-21-11 
Job No. 31S1JM098 

Event / Invoice No, 31510186-46 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D, SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CLIENT 

Lab No. 0981111-1 

Date 10-21-11 

Date 10-21-11 

Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS 
H«R THAN NO. 200 

CP-31 

SIEVE ACCUMULATIVE 
% PASSING SPECIFICATION 

6 

4 100 
3 96 
2 88 
1 112 85 
1 75 

: 3/4 69 
1/2 64 
3/8 59 
1/4 54 
No.4 51 

8 43 
10 43 
16 38 
30 34 
40 32 
50 29 

100 25 
200 21 

LABORATORY COMPACTION CHARACTERISTICS : ASTM D6B8 METHOD C 

SAMPLEPREPARATION: Jx] WET • DRV 
RAMMER USB): 

@0 2 IN. CIRCULAR FACE Q OTHER 
• MECHANICAL ® MANUAL 

PROJECT PROCTOR I0: 19 
MAXIMUM DENSITY, LBF/FT  ̂ 4 128.2 
OPTIMUM MOISTURE CONTENT, % 4 11.8 

OVERSIZE AGGREGATE : 

ASSUMED BULK. SPECIFIC GRAVITY 2.65 

ASSUMED ABSORPTION, % : 1.0 
% OVERSIZE IN LAB SAMPLE . 31 

ASSUMED SPECIFIC GRAVITY 
IN ZERO AfflVOlO CURVE 

2.76 

CORRECTION OF EMXIMUM UNIT WEIGHT * 
OPTIMUM MOtSTURECONIENT FOR OVERSIZE 
PARTICLES: ASTM 04718 

8,0 10.0 12.0 

MOISTURE, % DRY WEIGHT 

j CORR. MAXIMUM DENSITY. LBF/FT3 137.5 
j CORR. OPTIMUM MOISTURE, % 8,3 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UOUIO a PLASTIC PROPWTIE6: 

LIQUID LIMIT 4 
ESTIMATED % RETAINED ON NO. 40 PLASTIC LIMIT 4 
SAMPLE AIR DRIED DYES ONO PLASTICITY INDEX 4 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV, % LOSS 4 
GRADING 500 REV, % LOSS 4 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT 4 

SPECIFIC GRAVITY: 
MAX, PARTICLE SIZE, IN, SPECIFIC GRAVITY © 20" C 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION. % 4 
MAXIMUM SWELL PRESSURE. KSF 4 

SURCHARGE. KSF 
' INITIAL WATER CONTENT. % DRY DENSITY, PCF 

pH DETERMINATION: 
pH 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION. % 4 
MAXIMUM SWELL PRESSURE. KSF 4 

SURCHARGE. KSF 
' INITIAL WATER CONTENT. % DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM * 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION. % 4 
MAXIMUM SWELL PRESSURE. KSF 4 

SURCHARGE. KSF 
' INITIAL WATER CONTENT. % DRY DENSITY, PCF MINIMUM RESISTIVITY: 

OHM-CM. + 

SOU. CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments :PERCENT OVERSIZE GREATER THAN ALLOWABLE BY ROCK CORRECTION METHOD. 

Copies to : CLIENT (1) THE SERVICES REFSSKEO TO HEREIN WERE PERFORMEP IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED lOCAUiV FOR THE REFERENCED 
METHODISE AND RELATE ONLY TO THE COHDIIIONISI OR SAMFIBISI 
TESTIO AS STATED HEREIN. WESTERN tECHNOLOOIES INC. MAXES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUOfNO SOURCE OF MATERIALS 
SUBMITTED 8Y OTHERS. 

REVIEWED BY 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 physical properties 

op aggregates 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84118 

Project RICO INITIAL SOUDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source /Location ED-B, 7.6 TO 12.6'ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 11-21-11 
Job No. 3161JM098 

Event/ Invoice No. 31810180-47 
Authorized by CHIPS SANCHEZ 

Sampled by CLIENT 
Submitted by O.SGNJBM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BOFPNG 
Source / Location Deslg. By CLIENT 

Lab No. OS8T111-1 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

test results 

sanreANALyas g 
FINBT THAN MOO g 

ASTM CT38 [ 
ASTM CI 17 E 

AASHTOT27 
AASHTO Ti t 

PHYSICAL PBOPERTiES RESULTS SPECS 

ACCUMULATIVE 
% PASSING SPECIFICATION UNIT W0GHT A VOIDS F.NE AGGREGATE UNIT WEIGHT.XG/M3 •» 

• ASTM C29 • AASHTO T19 VOIDS. * •» 

• RODOING P JIGGING Q LOOSE COARSE AGGREGATE UNIT WEIGHT. KQ/M3 * 

VOIDS; % • 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
80 
100 

100 
71 
67 
61 
64 
50 
44 
40 
36 
33 
28 
27 
24 
21 
19 
18 
16 

UNIT W0GHT A VOIDS F.NE AGGREGATE UNIT WEIGHT.XG/M3 •» 

• ASTM C29 • AASHTO T19 VOIDS. * •» 

• RODOING P JIGGING Q LOOSE COARSE AGGREGATE UNIT WEIGHT. KQ/M3 * 

VOIDS; % • 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
80 
100 

100 
71 
67 
61 
64 
50 
44 
40 
36 
33 
28 
27 
24 
21 
19 
18 
16 

SPECIFIC 

GRAVITY 

<• 

ABSORPTION 

FINE AGGREGATE SUlX;SPECIFIC GRAVITY * 

pASTM CI 28 • AASHTO T84 BUIX. SPECIFIC GRAVITY ISSDI -P 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY •» 

•YES PNO ABSORPTION,* •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
80 
100 

100 
71 
67 
61 
64 
50 
44 
40 
36 
33 
28 
27 
24 
21 
19 
18 
16 

SPECIFIC 

GRAVITY 

<• 

ABSORPTION 
COARSE AGGREGATE BULK SPECIF1C GRAVITY 

pASTM C127 Q AASHTO T8S BULK SPECIFIC GRAVITY tSSDI 4 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY • 

• YES pNO ABSORPTION, * •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
80 
100 

100 
71 
67 
61 
64 
50 
44 
40 
36 
33 
28 
27 
24 
21 
19 
18 
16 

SAND EQUIVALarr VALUE p ASTM 02419 • AASHTO T178 SE, % •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
80 
100 

100 
71 
67 
61 
64 
50 
44 
40 
36 
33 
28 
27 
24 
21 
19 
18 
16 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING TOO REV;, *LGSS * 

pASTM C13T • AASHTO TBB GRADING 500 REV., *L0SS * 200 12 RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING TOO REV;, *LGSS * 

pASTM C13T • AASHTO TBB GRADING 500 REV., *L0SS * 

tioutD LIMIT A PLASTICmoraines 
• ASTM 04318 • AASHTO T89 & T90 
METHOO 
SAMPLE AIR DRIED • YES QnO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING TOO REV;, *LGSS * 

pASTM C13T • AASHTO TBB GRADING 500 REV., *L0SS * 

tioutD LIMIT A PLASTICmoraines 
• ASTM 04318 • AASHTO T89 & T90 
METHOO 
SAMPLE AIR DRIED • YES QnO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200REV.,%L0SS •» 

{~J ASTM CS35 GRADING 1000 REV., «LOSS •* 

tioutD LIMIT A PLASTICmoraines 
• ASTM 04318 • AASHTO T89 & T90 
METHOO 
SAMPLE AIR DRIED • YES QnO 
ESTIMATED % RETAINED ON NO 40 LIGHTWEIGHT PIECES FINE AGGREGATE. * • 

• ASTM C123 • AASHTO TI13 COARSE AGGREGATE, % • 

UQUID LIMIT •» 
PLASTIC LIMIT • 
PLASTICITY INDEX •» 

RESULTS SPECS: 

LIGHTWEIGHT PIECES FINE AGGREGATE. * • 

• ASTM C123 • AASHTO TI13 COARSE AGGREGATE, % • 

UQUID LIMIT •» 
PLASTIC LIMIT • 
PLASTICITY INDEX •» 

CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE, * • 

• ASTM CI42 • AASHTO TU2 COARSE AGGREGATE. * •» 

FINWESS MOOULUS 

• ASTM CI 29 * 

FRACTUREOFACE8 OF COARSE AGGREGATES 8Y WBGHT ONE OR MORE FACES. % •* 

0AZ212 • FLH .T507 QFAA TWO OR MORE FACES. * •» 

OROAMC IMPURITIES 

• ASTMC40 PLATE NO, ̂  
• AASHTO T21 

DURABIUTY INDEX 
• ASTM 03744 Q AASHTO T210 °c * 

PROCEDURE ! A • COARSE Bp FINE C • COARSE & FINE * 

CLEANNESS VALUE 

0CA227 • 

UNCOM PACTED VOID CONTENT 

• AZ247 QASTM C12S2 METHOO VC, * * 

comments : 

Copies to: CLIENT (1) 
the services referred to hereim were performed in accordance with the standard of care practiceo locally for the referenced method! si and relate only to the condltlonlsi or samples) 
tested as stated herein. western technologies inc. makes no other warranty or representation, expressed or implied. and 
has not confirmed information including source of materials submitted by others. 

*26®99 oti 
REVIEWED BY 



Western 
Technologies 
Inc. 
the quality people 

since 1955. 

278 sawyer drive, no. 2 
diirango, colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTW 
SALT IAKE CITY, UT 84119 

Date of Report 11-21-11 
Job No. 31S1JM098 

Event / Invoice No. 31S10188-48 
Authorized by CHMS SANCHEZ 

Sampled by CLIENT 
Submitted by D, SENJBW 

Lab No. 0981111-3 
kite 10-21-11 
Date 10-21-11 
Oate 10-31-11 

Project TOCO INITIAL SOLIDS 'REMOVAL AND DRYING Location RICO, COLORADO 
Contractor FLARE CONSTRUCTION Arch. 1 Engr. ANDERSON BiQINEERING 
Type / Use of Material VARIABLE Supplier / Source BORING 
Sample Source / Location ED-B. 14-20' ELEVATION Source / Location Oeslg. By CUENT Date 10-21-11 
Testing Authorized: 
Speciatinstructions: 

TEST RESULTS 

SIEVE ANALYSIS • 
FINER THAN #200 _ 

ASTMC138 ®CP-31 
ASTM C117 SlCP-31 

PHYSICAL PROPERTIES RESULTS SPECS 

** 
ACCUMULATIVE 

% PASSING SPECIFICATION UWT WBGHT S VOIDS FINE AGGREGATE UNIT WEI6HT.KG/M3 HP 
• ASTM C28 O AASHTO T18 VOIDS. % 4 
QBODWNG • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT. KG/M3 • 

VOIDS, * • 

• 8 
4 
3 
2 ' 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 

100 
91 
84 
77 
88 
83 
86 

. 48 
43 
38 
30 
28 
24 
18 
18 
14 
10 

UWT WBGHT S VOIDS FINE AGGREGATE UNIT WEI6HT.KG/M3 HP 
• ASTM C28 O AASHTO T18 VOIDS. % 4 
QBODWNG • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT. KG/M3 • 

VOIDS, * • 

• 8 
4 
3 
2 ' 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 

100 
91 
84 
77 
88 
83 
86 

. 48 
43 
38 
30 
28 
24 
18 
18 
14 
10 

SPECIFIC 
GRAVITY 

a 
ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY • 
QASTM C128 Q AASHTO T44 BUUSPECIFIC GRAVITY (SSD) * 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 
•YES DNO ABSORPTION. * 4 

• 8 
4 
3 
2 ' 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 

100 
91 
84 
77 
88 
83 
86 

. 48 
43 
38 
30 
28 
24 
18 
18 
14 
10 

SPECIFIC 
GRAVITY 

a 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC GRAVITY •> 
; Q ASTM C127 Q AASHTO T8S BUUt SPECIFIC GRAVITY ISSO) •» 

AGGREGATE OWED APPARENT SPECIFIC GRAVITY -» 
• YES DNO ABSORPTION, * 4 

• 8 
4 
3 
2 ' 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 

100 
91 
84 
77 
88 
83 
86 

. 48 
43 
38 
30 
28 
24 
18 
18 
14 
10 

SAND EOUIVAIBVT VALUE • ASTM 02419 • AASHTO T176 SE, * • 

• 8 
4 
3 
2 ' 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 

100 
91 
84 
77 
88 
83 
86 

. 48 
43 
38 
30 
28 
24 
18 
18 
14 
10 

RESISTANCE 
TO 

OEORAOATLON 

SMALL COARSE AGGREGATE GRADING 100 REV.. *LOSS * 
• ASTM CI31 DAASHTO TBS GRADING 500 REV., %10SS 4 200 7.8 RESISTANCE 

TO 
OEORAOATLON 

SMALL COARSE AGGREGATE GRADING 100 REV.. *LOSS * 
• ASTM CI31 DAASHTO TBS GRADING 500 REV., %10SS 4 

UOU1D UMRT4 PLASTIC PROPERTIES 
• ASTM 04318 • AASHTO T89 & T90 

METHOD 
SAMPLE AIR DRIED QVES QNO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 
TO 

OEORAOATLON LARGE COARSE AGGREGATE GRADING 200 REV., %LOS3 4 
' •ASTMC535 GRADING 1000 REV., %LOS8 * 

UOU1D UMRT4 PLASTIC PROPERTIES 
• ASTM 04318 • AASHTO T89 & T90 

METHOD 
SAMPLE AIR DRIED QVES QNO 
ESTIMATED % RETAINED ON NO 40 LIGHTWEIGHT PIECES FINE AGGREGATE, * 4 

O ASTM CI 23 • AASHTO Tl 13 COARSE AGGREGATE: * 4 
UQUID LIMIT 4 
PLASTIC LIMIT •» 
PLASTICITY INDEX 4 

RESULTS SPECS 

LIGHTWEIGHT PIECES FINE AGGREGATE, * 4 
O ASTM CI 23 • AASHTO Tl 13 COARSE AGGREGATE: * 4 

UQUID LIMIT 4 
PLASTIC LIMIT •» 
PLASTICITY INDEX 4 

CLAY LUMPS a FRIABLE PARBICtES FINE AGGREGATE, * 4 

•'ASTM C142 • AASHTO Tl 12 COARSE AGGREGATE. % 4 

FINENESS MODULUB 
OASTMCI28 HP 

FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT ONE OR MORE FACES. % 4 
OA2 2I2 • FUH T507 QFAA TWO OR MORE FACES. * HP 

ORGANIC IMPURITIES 
• ASTM C40 ir - • PLATE NO. 4 
• AASHTO T21 

DURABILITY INDEX 
Q ASTM 03744 • AASHTO T210 °c * 

PROCEDURE: A Q COARSE 8 • FINE C • COARSE & FINE * 

CLEANNESS VALUE 
O CA 227 * 

UNCOMPACTED VOID CONTENT 
• *2 247 • ASTM C1252 METHOD VC, * * 

comments : 

copies to: cubit (1) 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED M ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHODtSI AND RELATE ONLY TO THE CONDITIONiSI OR SAMPEEIS) 
TESTED AS STATED HEREIN. WESTERN: TECHNOLOGIES INC. MAKES NO 
OTHm WARRANTY OR REPRESENTATION, EXPRESSED OR MFUEO. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

«6©99 WTI 

REVIEWED BY/jf 



Western 
Technologies 
inc. 
The Quality People 

Since 195S 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOUDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source/ Location £0-6 
Reference: ASTM 
Special Instructions: 

Date of Report 11-1S-11 
Job No. 3151JM098 

Event / Invoice No. 31S10186-37 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch, / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source-/ Location Dasig. By CLIENT 

Lab No. 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
ELEVATION (FT! MOISTURE CONTENT l%l ATTERBERQS: LL PL PI 

1 9.0 26 20 6 
6 12.9 23 22 1 
11 208 
IS 28.1 
21 28.1 
26 31.6 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG LIMITS. AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT (2) 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE 
REFERENCED METH001S) AND RELATE ONLY TO THE CONDITIONS! OR 
SAMPiEISi TESTED AS 8TATEO HEREIN. WESTERN TECHNOLOGIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSEQ OR 
IMPLIED* AMD HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMITTED BY OTHERS. 

REVIEWED BY U 



© Western 
Technologies 
Inc. 
The Quality People 

since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source/ Location ED-6.0-S1 ELEVATION 
Tasting Authorized: 
Special Instructions : 

Date of Report 11-15-11 
Job No. 3151JM098 

Event / Invoice No. 31510188-38 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source RQMNQ 
Source / Location Desig. By CLIENT 

tab No. 0981112-2 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
sffive analysis : astmc136 
mat than no. 200 : astm c11? 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NoA 

8 
10 
16 
30 
40 
50 

100 
200 

ACCUMULATIVE' 
PASSING 

100 
94 
SB 
85 
77 
73 
66 
63 
55 
53 
48 
43 
40 
37 
32 
27 

SPECIFICATION 

LABORATORY COMPACTION CHARACTEftiSTICS : ASTM 068S METHOD C 

SAMPLE PREPARATION: g] WET QORY 
RAMMER USED: 
g| 2 IN. CIRCULAR FACE • OTHER 
Q MECHANICAL g) MANUAL 

PROJECT PROCTOR ID: 21 
MAXIMUM DENSITY. IBf lfT3 • 123.9 
0PTIMUMM0I8TURE CONTENT. * • 10.5 

OVERSIZE ACGREGATE : 

ASSUMED BUUC SPECIFIC GRAVITY : 2.65 
ASSUMED ABSORPTION, % 
% OVERSIZE IN LAB SAMPLE 

ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

:1.0 
: 0 

2.65 

10.0 12.0 14.0 

MOISTURE; % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCHHIRE RESULT SPECS 

UQUID A PLASTIC PROPERTIES: 

UQUID LIMIT 4 
ESTIMATED % RETAINED ON NO. 40 PLASTIC LIMIT * 
SAMPLE alfi ORIEb • YES QNO PLASTICITY INTO* -P 

resistance to degradation of small-size coarse 
aggregates by abrasion r 

GRADING 100 REV. % LOSS •* 
GRADING BOO REV. % LOSS * 

MOISTURE CONTENT: 
PORTION TE8T03 %,DRY WEIGHT HF; 

specific gravity: 
MAX: PARTICLE SIZE. IN. SPECIFIC GRAVITY 9 20* C * 

EXPANSION/ COMPRESSIONPROPERTIESOFCOHESIVE SOIL: 

q EXPANSION • COMPRESSION, % •* 
MAXIMUM SWat PRESSURE; KSP • 

SURCHARGE. KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

pH OETBUfllNATtON; 
pH 

EXPANSION/ COMPRESSIONPROPERTIESOFCOHESIVE SOIL: 

q EXPANSION • COMPRESSION, % •* 
MAXIMUM SWat PRESSURE; KSP • 

SURCHARGE. KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

80luble salts : 
PPM • 

EXPANSION/ COMPRESSIONPROPERTIESOFCOHESIVE SOIL: 

q EXPANSION • COMPRESSION, % •* 
MAXIMUM SWat PRESSURE; KSP • 

SURCHARGE. KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF MINIMUM RESISTIVITY: 

OHM^CM • 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments : 

Copies to: CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE KRFORMEO IN ACCORDANCE 
WITH' THE STANDARD Of CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHODtS) AND RELATE ONLY TO THE CONDITiOWSl OR SAMPLE ISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAXES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLUOINO SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWEO BY 



Western 
Technologies 
Inc. 
TheQualitv People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOUDS REMOVAL AND DRYING P 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location ED-8,16-20' ELEVATION 
Teating Authorized : 
Special Instructions: 

Date of Report 11-15-11 
Job No. 3151JM098 

Event / Invoice No. 31510186-39 
Authorized by CHRIS SANCHEZ 

Sampled by CUBWT 
Submitted by D. SENJBN 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON BfOINEBUNG 
Supplier / Source BORING 
Source / Location Oesig. By CUENT 

Lab No, 0981112-3 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS ® ASTMC138 C i AASHTO t27 
FMSt THAN #200 u ASTMC117 l AASHTO T11 

W 
ACCUMULATIVE 

SPECIFICATION W % PASSING SPECIFICATION 

B 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 

3/8 
1/4 
No.4 100 

10 99 
16 99 
30 99 
40 97 
60 97 
100 95 
200 41 

UQUtDUMIT APLAST1CPR0PEITT1E8 

QASTM o«3i8 • AASHTO Tab a TSO 
METHOD 
SAMPLE AIR DRIED PTES •« 
ESTIMATED * RETAINED OH NO «O 

UOUIDUMIT 
PLASTIC UMIT 
PLASTICITY INDEX 

RESULTS SPECS 

PHYSICAL PROPERTIES 

urer weight a voids fine aggregate unit weiqht.koims * 

P ASTM C29 • AASHTO tIS VOIDS. % 4 
• rOOOINQ • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, KI3/M3 -» 

VOIDS. % * 

SPECIFIC 

QRAVITV 

a 
ABSORPTION 

FINE AGGREGATE 

O ASTM CIM • AASHTO T84 

AGGREGATE DRIED 

• YES PNO 

BULK SPECIFIC GRAVITY • 

BULK SPECIFIC GRAVITY ISSOI 4 

APPARENT SPECIFIC GRAVITY • 

ABSORPTION, * * 

COARSE AGGREGATE 

P ASTM C127 IP AASHTO T88 

AGGREGATE ORIEO 

• YES pNO 

BULK SPECIFIC GRAVITY * 

BULK SPECIFIC GRAVITY (SSD) * 

APPARENT SPECIFIC GRAVITY 4 

ABSORPTION, « -» 

SANO EOUIYALBTT VALUE • ASTM .02419 • AASHTO T178 E, % • 

RESISTANCE 

TO 
DEGRADATION 

SMALL COARSE AGGREGATE 

pASTM cm p AASHTO TBS 

GRADING 100 REV,, ttLOSS 4 
GRADING S00 REV.. *LOSS •» 

URGE COARSE AGGREGATE 

• ASTM C53S 

GRADING 200 REV., %LOSS 

GRAOING 1000 REV.. «LOSS 4 

UGHTWBGHT PIECES 

• ASTM C123 • AASHTO T113 

FINE AGGREGATE. * •» 

COARSE AGGREGATE. K •» 

CLAY LUMPS S FIOABLE PARTICLES 

• ASTM C142 • AASHTO T1I2 

FINE AGGREGATE. * • 
COARSE AGGREGATE. * + 

RESULTS SPECS 

FINBtESS MOOUUI8 

• ASTM C12S 

FRACTURED FACES OF COARSE AGGREGATES BY WBGHT 

P AZ 212 pFLH TS07 pFAA 

ONEOR MORE FACES. % • 

TWO OR MORE FACES, * * 

ORGANIC IMPURITIES 
P ASTM C40 
P AASHTO T21 

PLATE NO * 

DURA8IUTY INDEX 
:pASTM'03?44 • AASHTO T2IO 

PROCEOURE : A Q COARSE 8 P FINE C • 

Dc •» 

COARSE S FINE 

CLEANNESS VALUE 

• CA 227 

UNCOMPACTED VOID CONTENT 

P] AZ 247 P ASTM Ci2S2 METHOD VC. * "* 

Comments: 

Copies to : CUENT (1) 
THE SERVICES REFERRED TO HEREIN WERE PERFORMEO IN ACCORDANCE 
WITH THE STANDARD OF CAM PRACTICED LOCALLY FOR THE REFERENCED 
METHODISI AND RELATE ONLY TO THE' CONDITIONIS) OB SAMPLEISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPUED. AND 
HAS HOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

4S6©99WTI 

REVIEWED BYi 



© Western 
Technologies 
Inc. 
the quality people 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOUDS REMOVAL & DRYING 
Contractor HARE CONSTRUCTION 
Type/Use of Material VARIOUS 
Sample Source / Location MW-1D 
Reference: ASTM 
Special Instructions: 

Dateof Report 11-15-11 
Job No. 3161JM098 

Event/Invoice No. 31510186-32 
Authorized By C.SANCHEZ 

SampledBy CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source / Location Desip. By CLIENT 

Lab No. 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
ELEVATION IFT) MOISTURE CONTENT (%> ATTER8ERGS: LL PL ft 

1 9.8 23 20 3 
6 17.4 
13 19.5 22 17 5 
21 9.7 
26 7.8 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION. ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies lb: CLIENT (2) 

©<o 

oo 

the services referred to herein were performed in accordance 
with the standaro of care pr ac tic eo ioc ally for the referenced method(s) and relate only to the conoitionis) or 
sample(s) tested as stated herein* western technologies inc. 
makes no other warranty or representation. expressed oft 
implied, and has not confirmed information including source of materials submitted by others. 

REVIEWED 8Y 



© Western 
Technologies 
Inc. 
the quality people 

since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax; 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOUDS REMOVAL AMD DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location MW-1D, O-5' ELEVATION 
Testing Authorized:; 
Specie/Instructions: 

Date of Report 11-15-11 
Job No. 3151JM098 

Event / invoice No. 31510186-33 
Authorized by CHRIS SANCHEZ 

Sampled by CUENT 
Submitted by D. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source B0MN8 
Source / Location-Deslg, By CUENt 

lab No. 0981108-3 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS 
FINER THANNO. 

i ASTMC136 
200 i A8TMC117 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE SPECIFICATION * PASSING SPECIFICATION 

100 
89 
92 
77 
69 
63 
58 
52 
43 
41 
37 
32 
30 
28 
23 
18 

laboratory compaction charactbb8t1c8: astmm88 METHOD C 

130.0 

12bio 

120.0 

SAMPLE PREPARATION: (x)VVET • DRY 

RAMMER USED: 
g] 2 IN. CIRCULAR FACE •OTHER 

• MECHANICAL fx) MANUAL 

PROJECT PROCTOR IP: 25 
MAXIMUM DENSITY, WlFT? * 123.5 
OPTIMUM,MOISTURE CONTENT, * • 10,0 

OVERSIZEAGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY :2.65 
ASSUMED ABSORPTION, % : 1.0 
% OVERSIZE IN LM SAMPLE :31 

ASSUMED SPECIFIC GRAVITY 
IN ZBtO AIR VOID CURVE 

2.65 

t.O 11.0 13.0 

MOISTURE, % DRY WEIGHT 

CORRECTION OF MAXIMUM UNIT WEIGHT ft 
OPTIMUM MOISTURE CONTENT FOR OVERSIZE' 
PARTICLES: ASTM D471S 

CORR. MAXIMUM DENSITY. IBF/FT3 
CORR. OPTIMUM MOISTURE. % 

134.0 
72 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

LIQUID ft PLASTIC PROPERTIES : 

LIQUID LIMIT 
ESTIMATED % RETAINED ON NO. 40 PLASTIC LIMIT * 
SAMPLE AIR DRIED t]YES • NO PLASTICITY INDEX 

RSSISTANCETODEGftADATION OF SMAU.SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV. % LOSS 4 
GRADING SOO REVi % LOSS * 

MOISTURE CONTENT : 
PORTION TESTED % DRY WEIGHT 

SPECIFICGRAVITY: 
MAX- PARTICLE SIZE, IN. SPECIFIC GRAVITY ® 20*C 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL t 

• EXPANSION • compression, % 4 
MAXIMUM SWELL PRESSURE. KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY. PCF 

pH DETERMINATION:: 
pH -4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL t 

• EXPANSION • compression, % 4 
MAXIMUM SWELL PRESSURE. KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY. PCF 

SOLUBLE SALTS : 
PPM 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL t 

• EXPANSION • compression, % 4 
MAXIMUM SWELL PRESSURE. KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY. PCF MINIMUM RESISTIVITY: 

OHM-CM 4 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments *. 

copies to : cuent ii ) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH Tie STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOIS) AND RELATE ONLY TO THE CONDITION® OR SAMPLE® 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION. INCLUDING SOURCE OF MA1ERIALS 
SUBMITTED BY OTHERS. 

42b0&mwtj 
REVIEWED BY^L_ 



Western 
Techno Dog ies 
!BIC. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375.9033 • fax: 375-9034 physical properties 

of soils & aggregates 

CBent ANDERSON ENGINEERING 
977 WEST 2100 SOOTH 
SALT LAKE CITY, UT 84119 

Data of Report 11 -15*11 
Job NO. 3151JM098 

Event /InvcHca No. 3151018-34 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Lab No. 0981108-4 
Date 10-21-11 
Date 10-21-11 
Date 10411-11 

Project RICO INITIAL SOLIDS REMOVAL AW) DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Materiel VARIABLE 
Sample Source / Location MW-1D, 12.S-18.5'ELEVATION 
Testing Authorized: 
Special Instructions: 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CLIENT Dale 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS 
FINER THANNO. 200 

ASTMC1J8 
ASTM C117 

SIEVE ACCUMULATIVE 
% PASSING 

6 
5 
4 100 
3 80 
2 74 
1 1/2 71 

1 68 
3/4 64 
1/2 59 
3/8 56 
1/4 SO 
No.4 40 

8 37 
10 35 
16 30 
30 25 
40 22 
SO 20 
100 15 
200 13 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERI8TICS: method 

SAMPLE PREPARATION: QwET • DRY 
RAMMER USED: 
• 2 IN. CIRCULAR FACE QOTHHI 
• mechanical Q manual 

MAXIMUM density, lbf/ft3 • 
OPTIMUM MOISTURE CONTENT, % •> 

OVERSIZE AGGREGATE : 

BULK SPECIFIC GRAVITY 
ABSORPTION. % 
% OVERSIZE !N LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE i RESULT SPECS TEST PROCEDURE RESULT SPECS 

LIQUID S PLASTIC PflOPBITlES : 

LIQUID LIMIT • 
ESTIMATED % RETAINED ON NO. 40 PLASTIC LIMIT * 
sample air dried d yes Qno plasticity index *> 

RESISTANCETO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV, % LOSS • 
GRADING BOO REV. % LOSS * 

MOISTURE CONTENT : 
PORTION TESTED % DRY WEIGHT • 

SPECIFIC GRAVITY : 
MAX. PARTICLE SIZE, JN. SPECIFIC GRAVITY ©20'C * 

EXPANSION/COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• expansion • COMPRESSION. % •» 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE. KSF 
INITIAL WATERCONTENT, % DRY DENSITY, PCF 

pH DETERMINATION : . 
PH •» 

EXPANSION/COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• expansion • COMPRESSION. % •» 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE. KSF 
INITIAL WATERCONTENT, % DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM * 

EXPANSION/COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• expansion • COMPRESSION. % •» 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE. KSF 
INITIAL WATERCONTENT, % DRY DENSITY, PCF MINIMUM RESISTIVITY: 

OHM-CM * 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments : 

copies to :  CL IENT (1 )  THE SERVICES REFfWSD TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACT1CB) LOCALLY FOR THE REFERENCED 
METHOD(S) AND 8&ATC ONLY TO THE CONOITIONISI OR SAMPLE(S) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BV 
425©99 WTI 



Western 
Technologies 
Inc. 
the quality people 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY. INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Materiel VARIOUS 
Sample Source / Location MW-2D 
Reference: ASTM 

Date of Report 11-15-11 
Job No, 3161JM098 

Event/Invoice No. 31510186-26 
Authorized By C. SANCHEZ 

Sampted By CUBIT 
Submitted By D. SENJEM 

location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier/Source BORINGS 
Source / Location Desig. By CUENT 

Lab No-
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

Special Instructions: 

TEST RESULTS 
ELEVATION (FT! MOISTURE CONTENT l%l ATTERBER08: LL PL jj 

1 7.9 25 23 2 
6 9.6 
13 11.0 
18 9.2 
22 16.6 NV NV NP 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION. ATTERBERG LIMITS. AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies 10: CUENT (2) 

2® ©cd 
OW tf>0> tfr.o 

the services referred to herein were performed in accordance 
with the standard of care practiced locally for the 
referenced methodis) and relate only to the condition(s) or samplf(s) tested as stateq herein. western technologies inc. 
makes no other warranty or representation, expressed or implied, and ha8 not confirmed information including source of materials submitted by others; 

REVIEWED B' 



278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Western 
Technologies 
Inc. 
the quality people 

since 1955 

Client ANDERSON GNQINEBUNG 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Prefect BICO INITIAL SOLIDS REMOVAL AW DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type /Use of Material VAMABLE 
Sample Source / Location MW-2D. 0-5' ELEVATION 
Tasting Authorized : 
Special Instructions : 

PHYSICAL PROPERTIES 
OF SOILS & AGGREGATES 

Data of Report 11-16-11 
Job No. 3151JM098 

Event / Invoice No. 31510186-27 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D.SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENQINEERINQ 
Supplier / Source BORING 
Source / Location Desig. By CLIENT 

Lab No. 0681107-1 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : ASTMC13S 
W® THAN NO. 200 : ASTMC117 

SIEVE 

6 
8 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
3D 
40 
so 

100 
200 

ACCUMULATIVE 
% PASSING 

100 
82 
86 
78 
73 
66 
62 
68 
52 
44 
42 
37 
32 
30 
27 
22 
18 

SPECIFICATION 

LABORATORY COMPACTION CHARACTBTTSDCS : ASTM 06S8 METHOD C 

130. 

125; 

SAMPLE PREPARATION: g] WET Q DRY 
RAMMER USED: 

[Xj 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL (X) MANUAL 

PROJECT PROCTOR ID: 23 
MAXIMUM DENSITY, LBF/FT3 •* 123.7 
OPTIMUM MOISTURE CONTENT. %* 13.2 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.65 
ASSUMED ABSORPTION. % : 1.0 
% OVERSIZE IM LAB SAMPLE .- 0 

120 ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

:2.82 

9.8 12.6 15.4 

MOISTURE. % DRV WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 
UOUlO A PLASTIC PROPERTIES: 

LfOUlO LIMIT •» 

ESTIMATED % RETAINED ON NO. 40 PLASTIC LIMIT 4 
SAMPLE AIR DRIED Q YES QNO PLASTICITY INDEX 4 

RESISTANCE TO DEGRADATIONOF SMALL-SIZE COARSE 
AGGREGATES BY ABRA8I0N; 

GRADING 100 REV, % LOSS 4 
GRADING 600 REV. % LOSS 4 

MOISTURE CONTENT ; 
PORTION TESTED % DRY WEIGHT * 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE, IN SPECIFIC GRAVITY © 20°C 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 
• EXPANSION • COMPRESSION. % -» 

MAXIMUM SWELL PRESSURE. KSF 4 
SURCHARGE, KSF 
INITIAL WATER CONTENT. % ORY DENSITY. PCF 

PH DETERMINATION; 
pH 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 
• EXPANSION • COMPRESSION. % -» 

MAXIMUM SWELL PRESSURE. KSF 4 
SURCHARGE, KSF 
INITIAL WATER CONTENT. % ORY DENSITY. PCF 

SOLUBLE SALTS: 
PPM 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 
• EXPANSION • COMPRESSION. % -» 

MAXIMUM SWELL PRESSURE. KSF 4 
SURCHARGE, KSF 
INITIAL WATER CONTENT. % ORY DENSITY. PCF MINIMUM RESISTIVITY: 

OHM-CM 4 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments : 

Copies to : CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCAILY FOR Tie REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONDmONISI OR SAMPLEISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION; EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS, 

A2SS&99WTI 
REVIEWED B' 



Western 
Technologies 
Inc. 
The Quality People 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: ,375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

CtSem ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING P 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location: MW-2D, 10-16' ELEVATION 
Tasting Authorized : 
Special Instructions: 

pate of Report 11-15-11 
•JobNo. 3161JM098 

Event / Invoice No. 31510186-28 
Authorized by CHRIS SANCHEZ 

Sampled by CUENT 
Submitted by D. SENJBM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Deslg. By CLIENT 

Lab No. 0981107-2 
Date 10-21-11 
tote 10-21-11 
tote 10-31-11 

tote 10-21-11 

test resu lts 

SIEVE ANALYSIS g 
FINER THAN #200 H 

ASTMC13S T 
ASTM CI 17 

TAASHTO T27. 
J AASHTO Til 

PHYSICAL PROPERTIES RESULTS SPECS 

Î VE 
ACCUMULATIVE 
. K PASSINO SPECIFICATION 

UNIT WEIGHT A VOIDS a,. FINE AGGREGATE UNIT WEIQHT.KGIM4 •» 

• ASTM C29 P AASHTO TIS VOIDS. % 4 
• RODDING • JIQOINQ • LOOSE COARSE AGGREGATE UNIT WEIGHT, KG/M3* 

VOIDS, % 4 

6 
4 
3 
2 
11/2 
1 
3/4 
.1/2 
3/B 
1/4 
No.4 

8. 
*0 
18 
30 
40 
SO 
100 

100 
91 
80 
67 
62 
51 
44 
37 
33 
26 
26 
21 
16 
14 
13 
10 

-

UNIT WEIGHT A VOIDS a,. FINE AGGREGATE UNIT WEIQHT.KGIM4 •» 

• ASTM C29 P AASHTO TIS VOIDS. % 4 
• RODDING • JIQOINQ • LOOSE COARSE AGGREGATE UNIT WEIGHT, KG/M3* 

VOIDS, % 4 

6 
4 
3 
2 
11/2 
1 
3/4 
.1/2 
3/B 
1/4 
No.4 

8. 
*0 
18 
30 
40 
SO 
100 

100 
91 
80 
67 
62 
51 
44 
37 
33 
26 
26 
21 
16 
14 
13 
10 

-

8PECIRC 

GRAVITY 

A 

ABSORPTION 

FiNE AGGREGATE BULK SPECIFIC GRAVITY » 

• ASTM CI28 QAASHTO T84 SULK SPECIFIC GRAVITY (SSOI 4 
AGGREGATE,CRIED APPARENT SPECIFIC GRAVITY •» 

• YES QNO ABSORPTION,* •» 

6 
4 
3 
2 
11/2 
1 
3/4 
.1/2 
3/B 
1/4 
No.4 

8. 
*0 
18 
30 
40 
SO 
100 

100 
91 
80 
67 
62 
51 
44 
37 
33 
26 
26 
21 
16 
14 
13 
10 

-

8PECIRC 

GRAVITY 

A 

ABSORPTION 
COARSE AGGREGATE BUUC SPECIFIC GRAVITY •» 

• ASTM CI27 • AASHTO T85 BULX SPECIFIC GRAVITY ISSDI 4 
AGGREGATE ORIEO APPARWr SPECIFIC GRAVITY 4 
• YES QNO ABSORPTION,* 4 

6 
4 
3 
2 
11/2 
1 
3/4 
.1/2 
3/B 
1/4 
No.4 

8. 
*0 
18 
30 
40 
SO 
100 

100 
91 
80 
67 
62 
51 
44 
37 
33 
26 
26 
21 
16 
14 
13 
10 

-

SANOEQUWALBrr VALUE • ASTM 02419 •AASHT0T176 SE. % •» 

6 
4 
3 
2 
11/2 
1 
3/4 
.1/2 
3/B 
1/4 
No.4 

8. 
*0 
18 
30 
40 
SO 
100 

100 
91 
80 
67 
62 
51 
44 
37 
33 
26 
26 
21 
16 
14 
13 
10 

-

RESISTANCE 

TO 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., *LOSS 4 
• ASTM C131 •,AASrTOT99 GRADING 500REV., %L0SS 4 200 7.2 RESISTANCE 

TO 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., *LOSS 4 
• ASTM C131 •,AASrTOT99 GRADING 500REV., %L0SS 4 

UQWb UNIT A PtASTIC PROPERTIES 

• ASTM 0431B O AASHTO t89 & TSO 
METHOD 
SAMPLE AIR DRIED QYES Q NO 
ESTIMATED %.RETAINED ON NO 40 

RESISTANCE 

TO 
DEGRADATION URGE COARSE AGGREGATE GRADING 200 REV.. *LOSS 4 

• ASTM C638 GRADING 1000 REV., %LOSS 4 

UQWb UNIT A PtASTIC PROPERTIES 

• ASTM 0431B O AASHTO t89 & TSO 
METHOD 
SAMPLE AIR DRIED QYES Q NO 
ESTIMATED %.RETAINED ON NO 40 LIGHTWEIGHT PIECES FINE AGGREGATE. * 4 

• ASTM ci 23 QAASHTOTVIS COARSE AGGREGATE. * 4 

UQUIDUMIT 4 
PtASTIC LIMIT •» 
PLASTICITY INDEX 4 

RESULTS SPECS 

LIGHTWEIGHT PIECES FINE AGGREGATE. * 4 

• ASTM ci 23 QAASHTOTVIS COARSE AGGREGATE. * 4 

UQUIDUMIT 4 
PtASTIC LIMIT •» 
PLASTICITY INDEX 4 

CLAY LUMPS & FRIABLE PAHTICUES FINE AGGREGATE. « 4 

QASTM C142 QAASHTOTIU COARSE AGGREGATE. * * 

FINBTESS MODULUS 

QASTMICT26 4 
FRACTURED FACESOF COARSE AGGREGATES SY WEIGHT ONE ORMORE FACES. % -» 

• AZ 2I2 •FLHTS07 QFAA TWO OR MORE FACES, * 4 

ORGANIC IMPURITIES 
•ASTM C40 
ir PLATE,N0.4 
LJAASHTOT21 

DURABILITY INDEX 
Q ASTM 03744 PAASMTOT210 °C 

PROCEDURE : A O COARSE B • FINE C • COARSE «FINE D( * 

CLEANNESS VALUE 

• OA 227 4 
UNCOMPACTED VOID CONTENT 

• AZ247 • ASTM CI252 METHOD VC, % 4 
• 

Comments : 

THE SERVICES REFERRED TO HEREIN HERE PERFORMED M ACCORDANCE 
fani.. • EM IFNT M1 WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
C.OPI95 tO . UUCni I H METHOOIS) AND RELATE ONLY TO THE CONOITIONtSi OR SAMPLEISI 

TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MARES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPtlED. AND 
HAS NOT CONFIRMED INFORMATION INCUJDINO SOURCE OF MATERIALS 
SUBMITTED BY OTHERS: 

REVIEWED BY 



Western 
Technologies 
inc. 
the quality people 

since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 8*119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
type / Use of Material VARIOUS 
Sample Source / Location MW-3D 
Reference: ASTM 
Special Instructions; 

Date of Report 11-15-11 
Job No. 3151JM098 

Event / Invoice No. 31S101S6-29 
Authorized By C, SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM . 

Location RICO, COLORADO 
Arch, / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS' 
Source / Location Desig. By CLIENT 

Lab No. 
pate 10-21-11 
Pate 10-21-11 
Date 10-31-11 

Date 10-21-11 

ELEVATION IFT) 
i 
6 
I I  
16 
21 

test results 

MOISTURE CONTENT 1%) 
9:5 
10.6 
165  
12.8 
16:4 

ATTERBERQS: LL 
26 

PL 
16 

H 
11 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG LIMITS. AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT 12) 

Of* 
in 01 
to 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD Of CARE "PRACTICED LOCALLY FOR THE 
REFERENCED. METHOOiSI AND RELATE ONLY TO THE CQNDltlON(S) OR 
SAMPLEiSl TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 
IMPLIED, ANO HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMITTED BY OTHERS. 

i — 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No, 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEEHING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 841 IS 

Project RICO INITIAL SOLIDS REMOVAL AMD DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source /Location MW-3D, 0-5' ELEVATION 
Testing Authorized; 
Special Instructions: 

Date of Report 11-15-11 
Job No. 3161JM098 

Event / invoice No, 31510186-30 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch, /'Engr. ANDERSON ENGINEERING 
Supplier / SourceBORING 
Source J Location Desig. By CLIENT 

Lab No. 0981108-1 
Date 10-21-11 
Data 10-21-11 
pate 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : ASTMC1S8 
FINER THAN NO. 200 : ASTM 01140 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 

100 
200 

ACCUMULATIVE 
% PASSING 

100 
89 
69 
63 
68 
53 
50 
45 
42 
39 
38 
33 
29 
27 
25 
22 
18 

SPECIFICATION 

LABORATORY COMPACTION CH ARACT8USTIC8 : ASTMD6SS METHOD e 

125.0 

120.0 

115,0 

SAMPLE PR0VWATION: g]WET • DRY 
RAMMER USED: 
g] 2 IN. CIRCULAR FACE •OTHER 
• MECHANICAL [X] MANUAL 

PROJECTPROCTOR ID: 24 
maximum density, ijbf/FT3 •» 122.9 
OPTIMUM MOISTURE CONTENT, * -» 10.8 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.65 
ASSUMED ABSORPTION, % 1.0 
* OVERSIZE IN LAS SAMPLE : 0 

ASSUMED SPECIFIC GRAVITY : 2.66 
IN ZERO AIR VOID CURVE 

1.3 11.6 13.0 

MOISTURE. % ORY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UQUfD SPIASTICPROPERTIES: 

UQUIO LIMIT 
ESTIMATED % RETAINED ON NO. 40 PLASTIC UMIT 
SAMPLE AIR DRIED • YES • NO PLASTICITY INDEX 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGTCGATES BY ABRASION: 

GRADING 100 REV, % LOSS 
GRADING 600 REV, % LOSS * 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT •* 

SPECIFIC GRAVITY; 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY © 20°C + 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION Q COMPRESSION, % 
MAXIMUM SWELL PRESSURE. KSF 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

pH DETERMINATION: 
PH -A 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION Q COMPRESSION, % 
MAXIMUM SWELL PRESSURE. KSF 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

SOLUBLE SALTS.: 
PPM 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION Q COMPRESSION, % 
MAXIMUM SWELL PRESSURE. KSF 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF MINIMUM RESISTIVITY: 

OHM-CM + 

SOIL CLASSIFICATION: GROUP.SYMBOL: 
NAME: 

Comments •: 

copies to: CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR TIC REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONOITHMISI OR SAMFtEISI 
TESTED AS STATED HEREIN. WESTERN TECKNOLOOIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED 0R< IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTEO BY OTHERS: 

REVIEWED BY 
42ft©99wtt 



© Western 
Technologies 
bffloe 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Prelect RICO INITIAL SOUDS REMOVAL AND DRYING P 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location MW-3D. 10-1S* ELEVATION 
Testing Authorized: 
Special Instructions: -

Date of Report 11-16-11 
Job No. 3161JM098 

Event I Invoice No. 31610186-31 
Authorized by CHRIS SANCHEZ 

Sampled by CUBIT 
Submitted by D. SENJEM 

Location RICO. COLORADO 
Arch. I Engr. ANDERSON ENGINEERING 
Supplier / Source BORINQ 
Source / Location Desig. By CUBIT 

Lab No. 0981108-2 
Data 10-21-11 
Date 10-21-11 
Data 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS g 
EWER THAN #200 g 

ASTMCI3S C 
ASTM CI 17 L 

AASHTO T27 
AASHTO Tt 1 

PHYSICAL PROPERTIES RESULTS SPECS 

ACCUMULATIVE 
% PASSING SPECIFICATION UNTT weight a vans fine aogregate unit weight.kg/mS * 

• ASTM C2S • AASHTO T18 VOIDS, % • 

• rodoing • jigging • loose coarse aggregate unit weight, kgfm3-» 

Voids, * • 

• « 

4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO .4 

8 
10 
16 
30 
40 
60 
100 

100 
SB 
88 
79 
71 
60 
66 
48 
44 
36 
33 
28 
23 
20 
18 
14 

UNTT weight a vans fine aogregate unit weight.kg/mS * 
• ASTM C2S • AASHTO T18 VOIDS, % • 

• rodoing • jigging • loose coarse aggregate unit weight, kgfm3-» 

Voids, * • 

• « 

4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO .4 

8 
10 
16 
30 
40 
60 
100 

100 
SB 
88 
79 
71 
60 
66 
48 
44 
36 
33 
28 
23 
20 
18 
14 

SPECIFIC 

GRAVITY 

a 
ABSORPTION 

RNE; AGGREGATE BULK SPECIFIC GRAVITY * 

• ASTM C128 • AASHTO T84 BULK SPECIFIC GRAVITY ISSOI * 

AGGREGATE ORIIO APPARENT SPECIFIC GRAVITY • 

• yes QNO ABSORPTION,* • 

• « 

4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO .4 

8 
10 
16 
30 
40 
60 
100 

100 
SB 
88 
79 
71 
60 
66 
48 
44 
36 
33 
28 
23 
20 
18 
14 

SPECIFIC 

GRAVITY 

a 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC GRAVITY • 

• ASTM C127 • AASHTO T8S BULK SPECIRCGRAVITY ISSOI • 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY •» 

• ves Qno absorption.% • 

• « 

4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO .4 

8 
10 
16 
30 
40 
60 
100 

100 
SB 
88 
79 
71 
60 
66 
48 
44 
36 
33 
28 
23 
20 
18 
14 

SAND EQUIVALENT VALUE • ASTM 02419 • AASHTO T178 SE. * "» 

• « 

4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO .4 

8 
10 
16 
30 
40 
60 
100 

100 
SB 
88 
79 
71 
60 
66 
48 
44 
36 
33 
28 
23 
20 
18 
14 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., %LOSS • 

• ASTM C131. • AASHTO TSS GRADING SOO REV., *LOSS * 200 11 RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., %LOSS • 

• ASTM C131. • AASHTO TSS GRADING SOO REV., *LOSS * 

UOtAb UMET a PLASTIC PROPERTIES 

OASTM 04318 • AASHTO TBS B TSp 
METHOD 
SAMPLE AIR DRIED • YES QNO 

ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., %LOSS • 

• ASTM C131. • AASHTO TSS GRADING SOO REV., *LOSS * 

UOtAb UMET a PLASTIC PROPERTIES 

OASTM 04318 • AASHTO TBS B TSp 
METHOD 
SAMPLE AIR DRIED • YES QNO 

ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV..%L0SS • 

•;ASTM C535 GRADING 1000 REV;, %LOSS •* 

UOtAb UMET a PLASTIC PROPERTIES 

OASTM 04318 • AASHTO TBS B TSp 
METHOD 
SAMPLE AIR DRIED • YES QNO 

ESTIMATED % RETAINED ON NO 40 UGHTWBGHT PIECES FINE AGGREGATE, % -» 

• ASTM C123 • AASHTO T113 COARSE AGGREGATE. * • 

UOUIO LIMIT • 
PLASTIC LIMIT -» 
PLASTICITY INDEX •» 

RESULTS SPECS 

UGHTWBGHT PIECES FINE AGGREGATE, % -» 

• ASTM C123 • AASHTO T113 COARSE AGGREGATE. * • 

UOUIO LIMIT • 
PLASTIC LIMIT -» 
PLASTICITY INDEX •» 

CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE, * * 

• ASTM Ct42 • AASHTO Til2 COARSE AGGREGATE, % •» 

RNBIESS MODULUS 

OaSTM C125 • 

FRACTURBJ FACES OF COARSE AGQREGATES BY WBOHT ONE OR MORE FACES. « * 

• AZ 212 • FLH T507 QFAA TWO OH MORE FACES, * • 

ORGANIC IMPURITIES 
O ASTM C40 
„ .. . PLATE NO.-a 
• AASHTO T21 

DURABILITY INDEX 
• ASTM 03744 • AASHTO T210 D° 

PROCEDURE : A Q COARSE BDFINE C • COARSE & FINE °* * 

CLEANNESS VALUE 

• CA 227 • 

UNCOMPACTED VOID CONTENT 

• AZ 247 , • ASTM C1292 METHOD VC. % • 

Commems : 

Copies to : CUENT (1) 
THE SERVICES REFERRED TO HEREIN WIRE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
MFmODlS! AND RELATE ONLY TO THE CONOfTIONlSI OR SAMPtElSl 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC- MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMEO INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

426©99WTI 

REVIEWED BY 



fa 

Western 
Technologies 
inc. 
the Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location MW-5D 
Reference: ASTM 
Special ln8tructions: 

Date of Report 12-01-11 
Job/No. 31 SIJM098 

Event/Invoice No. 31510186-88 
Authorized By C. SANCHEZ 

Sampled By CUENT 
Submitted By D. SENJEM 

Location RICO. COLORADO 
Arch, / Engr. ANDER80N ENGINEERING 
Supplier/Source BORINGS 
Source / Location Desig. By CUENT 

Lab No. 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

ELEVATION I FT) 
7 
17 
26 
31 

MOISTURE CONTENT l%> 
28.2 
60.0 
18.7 
41.0 

TEST RESULTS 
ATTERBERGS: LL PL _P| 

NV NV NP 

Commenta: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION. ATTERBERG LIMITS. AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CUENT |2| 

on u»0> vo 

the services referred 10 herein were performeq in accordance 
with the stanoaro of care ipractlceo locally for the referenced methoo(s) and relate only to the conditiontst or samplcis) tested as stated herein, western technologies inc. 
makes no other warranty or representation. expres8eo or 
implied, and has not confirmed information including sourcl of materials submitted by others. 

REVIEWED BY 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 physical properties 

of soils & aggregates 

Client ANDERSON engineering 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO IMTIAL SOLK75 REMOVAL ANDDRYINQ 
Contractor FLARE CON8TRUCTION 
Type / Use of Material VARIABLE 
Sample Source/ Location MW-SD. 6-16' ELEVATION 
Testing Authorized : 
Special Instructions: 

Date of Report 12-02-11 
Job No. 31S1JM0S8 

Event / Invoice No. 31610186-88 
Authorized by CHRI8 SANCHEZ 

Sampled by CLIENT 
Submitted by D.SENJBW 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINQ 
Source / Location Peslg. By ClilDIT 

Lab No. 0981122-2 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANM.YS8 : ASTWC138 
FINER THAN NO . 200 : ASTMC117 

SIEVE 

6 
6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 
200 

ACCUMULATIVE 
% PASSING 

too 
98 
97 
98 
96 
94 
92 
76 
38 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERWTKS: ASTMD6M METHOD A 

110.0 

100; 

106.0 

SAMPLEPREPARATION: gJWET • DRY 
RAMMER USED: 

g) 2 IN. CIRCULAR FACE Q OTHER 
• MECHANICAL g] MANUAL 

PROJECT PROCTOR iD: 31 
MAXIMUM DENSITY, LBF/FT* -» 104,9 
OPTIMUM MOISTURE CONTENT,« * 28.8 

OVERSIZE AGGREGATE 

ASSUMEO BULK SPECIFIC GRAVITY ; 2.68 
ASSUMED ABSORPTION, % : 1.0 
% OVERSIZE IN LAB SAMPLE : 0 

ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

4.48 

20.0 23.0 28.0 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UOWD B PLASTIC PROPERTIES: 

LIQUID LIMIT •» 

ESTIMATED .% RETAINED ON NO. 40 PLASTIC UMIT -» 

SAMPLE AIR DRIED QYEB QNO PLASTICITY INDEX • 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES 8V ABRASION: 

GRADING 100 REV. « LOSS •» 
GRADING 800 REV, % LOSS •» 

MOISTURE CONTBfT: 
PORTION TESTED * DRY WEIGHT • 

SPECIFIC GRAVITY : ASTM 0SS4 
MAX. PARTICLE SIZE, IN.44 SPECIFIC GRAVITY @ 20"C -» 4.48 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOU.: 

• EXPANSION Q COMPRESSION: K 
MAXIMUM SWELL PRESSURE. XSF •» 

SURCHARGE, KSF 
; INITIAL WATER CONTENT. * DRY DENSITY. PCF 

pH DETERMINATION: 
PH • 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOU.: 

• EXPANSION Q COMPRESSION: K 
MAXIMUM SWELL PRESSURE. XSF •» 

SURCHARGE, KSF 
; INITIAL WATER CONTENT. * DRY DENSITY. PCF 

SOLUBLE SALTS: 
PPM •¥• 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOU.: 

• EXPANSION Q COMPRESSION: K 
MAXIMUM SWELL PRESSURE. XSF •» 

SURCHARGE, KSF 
; INITIAL WATER CONTENT. * DRY DENSITY. PCF MINIMUM RESISTIVITY: 

OHM-CM * 

SOL CLASSIFICATION: GROUP SYMBOL:-
NAME: 

Comments : 

Copies to : CUBIT (1) me SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHODISl ANO RELATE ONLY TO THE CONDtTtOHIS! OR SAMPLEISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOOIE8 INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, ANO 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

42e&9swt1 
REVIEWED BY 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SQUOS REMOVAL AND DRYING 
Contrac tor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location MW-SO, 1B-20' ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 12-02-11 
Job No. 31S1JM098 

Event I Invoice No. 31510186-90 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D.SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANOEBSON SiGINEBBNG 
Supplier / Sourpa BORINQ 
Source / Location Desig, By CLIENT 

Leb No. 0SS1122-4 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
neve analysis : astmc136 
fblehthanno. zoo : asttm c117 

sieve 

8 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
m 
1/4 
no.4 

s 
10 
16 
30 
40 
50 
100 
200 

accumulative 
% passing 

too 
99 
99 
98 
94 
70 

specification 

lasoratohy compaction characteristics: astmos98 METHOD a 

I 
100.0 

9s.o 

3 
s 90.0 

SAMPLE PREPARATION: gJWET • DRY 
RAMMER USED: 

(g) 2 in: circular face (joTher 
• mechanical [xJmanual 

PROJECT FROCTOR10: 33 
mammum OENSTiY, LSF/FT3 * 95.7 
OPTIMUM MOiSTURE CONTENT, * 4 35.1 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.6B 
ASSUMED ABSORPTION, % 
K OVERSIZE IN LABSAMPLE 

ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

.1.0 
: 0 

:4.59 

29.8 32.6 36.4 

MOISTURE. % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS': TESTPRPCBHIRE RESULT specs 

LIQUID a PLASTIC PROPERTIES : 

estimated % retained on no. 40 
sample air dried Qves qno 

uquid limit 4 
plastic limit 4 

plasticity index 4 

RESISTANCE TO DEORAOATtON OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION : 

grading 100 rev, * loss 4 
grading 500 rev, % loss •» 

MOISTURE CONTENT: 
PORTION TESTED % dry weight * 

specific gravity : astm d8s4 
max. particle size. in. #4 specific gravity @ 20 »c 4 4.69 

EXPANSION/ COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• expansion •compression.* 
MAXIMUM SWELL PRESSURE. KSF ' 

pH DETERMINATION : 
PH •» 

solubu salts: 
SURCHARGE; KSF 
INITIAL WATER CONTENT. » 

ppm 4 

dry density. pcf minimum resistivity : 
OHM-CM 4 

600. classification: GROUP SYMBOL: 
NAME: 

Comments: 

Copies to: CLIENT (1) THC SERVICES REFERRED TO HEREIN WBK PEWORMID M ACCOfOAKCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE RS=B«NCED 
METHOOtS) AND RELATE ONLY TO THE CONOiTIONtSI OR SAMPLEfS) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WAHUNTY OR REPRESENTATION, EXPRESSED OR WPUED. AND 
HAS NOT CONFIRMED INFORMATION fNCLUOtMQ SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY 
«2&$)s9wt! 4=* 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 •••fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

CHent ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project mCO INITIAL SOUDS REMOVAL ANO DRYINQ 
Contractor FLARE CONSTRUCTION 
Type/ Use of Material VARIABLE 
Sample Source / Location MW-6D, 26-30* ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 12-02-11 
Job No. 31S1JM098 

Event / Invoice No. 31610186-91 
Authorized by CHIOS SANCHEZ 

Sampled by CLIENT 
Submitted by D.SBUEM 

Location MCO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BOR1NQ 
Source / Location Oeaig. By CLIENT 

Lab No. 0981122-6 
Date 10-21-11 
Date 10-21-11 
Data 10-31-11 

Date 1041-11 

TEST RESULTS 
SOVEANALVaS : CM1 
RMS THAN NO. ZOO : ASM 0117 

SIEVE 

5 
4 
3 
2 
1 t/2 
t 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
60 
100 
200 

ACCUMULATIVE 
* PASSING 

100 
89 
83 
69 
60 
48 
41 
34 
30 
24 
22 
20 
16 
15 
13 
11 
10 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: METHOO 

SAMPLE PREPARATION: • WET • DRV 
RAMMER USED: 
• 2 IN. CIRCULAR FACE Q OTHa 
• MECHANICAL •MANUAL 

MAXIMUM OENSfTV. ISFrFTS 4 
OPTIMUM MOISTURE CONTENT, « -p 

OVERSIZE AGGREGATE : 
SULK SPECIFIC GRAVITY 
ABSORPTION. % 
% OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UOWO a PLASTIC PROPERTIES : 

UQUID UMIT 4 
ESTIMATED % RETAINED ON NO. 40 PLASTIC UMIT 4 
SAMPLE AIR DRIED • YES QNO PLASTICITY INDEX 4 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGOAEGATES BY ABRASIONI 

GRADING 100 REV, % LOSS 4 
GRADING 500 REV, % LOSS 4 

MOISTURE CONTBIT; 
PORTION TESTED % DAY WEIGHT 4 

SPECIFIC GRAVITY : 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY ® 20"C 4 

EXPANSION 1 COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION • COMPRESSION, % 4 
MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRV DENSITY. PCF 

pH DETERMINATION : 
PH 4 

EXPANSION 1 COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION • COMPRESSION, % 4 
MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRV DENSITY. PCF 

SOLUBLE SALTS : 
PPM 4 

EXPANSION 1 COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION • COMPRESSION, % 4 
MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRV DENSITY. PCF MINIMUM REStSTtVITY : 

OHM-CM 4 

SOIL CLASSIFICATION : GROUP SYMBOL: 
NAME: 

Comments : 

Copies to: CLIENT (1) 

425®99wti 

the services referreo to herein were performed ih accordance with the standard of care practiced locally for the referenced 
methoois) ano relate only to: the conditionis} or sampler tested as stated herein- western technologies inc. maxes no 
other warranty or representation, expressed or tmpufco. ano has not confirmed information including source: of materials 
submitted bv others 

REVIEWED BY + 



Western 
Technologies 
Inc. 
The Quality People 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client anderson engineering 
877 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Date of Report 12-02-11 
Job No. 3151JM098 

Event / Invoice No, 31510188-92 
Authorized by CHRIS SANCHEZ 

Sampled by CUBIT 
Submitted by 0.8ENJBK 

lab No.0981122-6 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOUDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location MW-6D, 30-35' ELEVATION 
Tasting Authorized: 
Special Instructions: 

Location BCD, COLORADO 
Arch. / Engr. ANDER80N BIGINEERINO 
Supplier / Source BORING 
Source / Location Besig. By CLIENT Date 10-21-11 

TiST RESULTS 
sieve AMALVSS 
rent THAN NO. 200 : 

cm1 
A8TMC117 

SIEVE 

8 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
97 
84 
70 
68 
68 
47 
40 
32 
28 
21 
20 
17 
18 
13 
12 
10 
8.9 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: METHOD 

SAMPLE PREPARATION! QwET • PRY 
RAMMER USED: 
• 2IR. CIRCULAR FACE • OTHER 

Q MECHANICAL • MANUAL 

MAXIMUM OENSITV. L0F/FT3 •» 
OPTIMUM MOISTURE CONTENT. * •» 

OVERSIZE AGGREGATE : 

BULK SPECIFIC GRAVITY : 
ABSORPTION, % 
% OVERSIZE IN LAS SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST. PROCEDURE RESULT SPECS 

uouto aptAsnciFROPsmes: 

LIQUIO UMIT •* 

ESTIMATED * RETAINED ON NO. 40 PLASTIC UMIT -» 
SAMPLE AIR DRIED • YES QNO PLASTICITY INDEX * 

: RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BV ABRASION: 

GRADING 100 REV. % LOSS * 
GRADING 500 REV, % LOSS •» 

MOISTURE CONTENT : 
PORTION TESTED * ORY WEIGHT -» 

. SPECIFIC GRAVITY : 
i MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY @ 20 "C •» 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION Q COMPRESSION, * -» 
MAXIMUM SWELL PRESSURE, KSF •* 

SURCHARGE. KSF 
INITIAL WATER CONTENT, * ORY DENSITY, PCF 

pH DETERMINATION: 
pH 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION Q COMPRESSION, * -» 
MAXIMUM SWELL PRESSURE, KSF •* 

SURCHARGE. KSF 
INITIAL WATER CONTENT, * ORY DENSITY, PCF 

SOLU8LE SALTS; 
PPM •» 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION Q COMPRESSION, * -» 
MAXIMUM SWELL PRESSURE, KSF •* 

SURCHARGE. KSF 
INITIAL WATER CONTENT, * ORY DENSITY, PCF : MiWMUM RESianvmr; 

OHM-CM * 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments: 

Copies to: CLIENT 111 THE SERVICES REFERRED TO HEREIN WERE PERFORMEO M ACCORDANCE 
WfTH THE STANDARD OF CARS PRACTICED LOCALLY FOR THE REFERENCED 
METHOD1S1 AND RELATE ONLY TO THE C0N0ITI0N1S) OR SAMPU18) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES tNC, MAKES NQ 
OTHER WARRANTY 00 REPRESENTATION. EXPRESSED OR UAPUEO, AND 
HAS NOT CONFIRMED INFORMATION.INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

«25®9bwti 
REVIEWED SY 

—1-



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY. INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location MW-6D 
Reference: ASTM 
Special Instructions: 

Date of Report 12-05-11 
Job No. 3151JM09S 

Event / Invoice No. 31510186-100 
Authorized By C. SANCHEZ 

Sampled By CUENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source / Location Desig. By CLIENT 

Lab No. 
•ate 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
ELEVATION iFT) MOISTURE CONTENT (%) ATTERSERGS: LL PL Fj 

1 7.8 
5 9.8 26 20 6 
10 9.1 
14 6.0 
18 26.4 42 28 14 
25 18.4 22 18 4 
33 24.1 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTER8ERG LIMITS. AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT (2) 

@00 ooi idffi <o 

•THE. SERVICES REFERRED TO HEREIN WERE PEREOHMED IN ACCORDANCE 
WITH THE STANOAftO OF CARE PRACTICED LOCALIY FOR THE 
REFERENCED MC THOPtS) AMD RELATE ONLY TO THE CONOITiONISi OR 
SAMPlEtSJ TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 
IMPLIED, AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 
Of MATERIALS SUBMITTED BY OTHERS; 

•I 



Western 
TechnologSes 
Inc. 
TheQualitv People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

CLIENT ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location MW-6D, 0-3.5' ELEVATION 
Testing Authorized : 
Special Instructions : 

Date of Report 12-07-11 
Job NO. 3151JM098 

Event / invoice No, 31510185-101 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by O. SENJEM 

Location RICO. COLORADO 
Arch. /Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CLIENT 

Lab No. 0881130-1 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

test results 
SIEVE ANALYSIS : CP-31 
FINER THAN NO. 200 : ASTM C117 

sieve 

6 
5 
4 
3 

2 
1 1/2 
1 
3/4 

1/2 
3/8 
1/4 
No.4 

B 
10 
16 
30 
40 
50 

ICO 

ACCUMULATIVE 
* PASSING 

200 

100 
96 
89 
81 
74 
69 
63 
57 
50 
45 
37 
36 
31 
27 
25 
23 
20 

SPECIFICATION 

LABOBATOBY COMPACTION CHARACTERISTICS: ASTM 0698 METHOD C 

140.0 

17 

$ 135.0 

g 130.0 

\ 

\ 
' 

- i . . . 

* 

SAMPLE PREPARATION: (x|WET • DRY 
RAMMER USED: 

GO 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL ® MANUAL 

PROJECT PROCTOR ID: 38 
MAXIMUM DENSITY. LBF/FT3 -4 136.1 
OPTIMUM MOISTURE CONTENT. % -4 8.2 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.65 
ASSUMED ABSORPTION. % : 1.0 
% OVERSIZE IN LAB SAMPLE :31 

A3SUMEDISPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

2.85 

-3 8,6 10.s 

MOISTURE, % DRY WEIGHT 
TEST PROCEDURE 

LIQUID S PLASTIC PROPERTIES : 

LIQUID LIMIT -» 
ESTIMATED % RETAINED ON NO. 40 PLASTIC LIMIT "4 
SAMPLE AIR ORIEO Q YES G NO PLASTICITY INDEX •» 

MOISTURE CONTENT : 1 """ 

PORTION TESTED % DRY WEIGHT -4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

G EXPANSION G COMPRESSION. % *4 

MAXIMUM SWELL PRESSURE. KSF -4 

SURCHARGE. KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

RESULT 

SO|L CLASSIFICATION : 

SPECS TEST PROCEDURE 

RESISTANCE TO DEGRADATION OF SMALL SI2E COARSE 
AGGREGATESBY, ABRASION: 

GRADING 
GRADING 

100 REV. % LOSS 4 
500 REV. % LOSS -4 

SPECIFIC GRAVITY : 
MAX. PARTICLE SIZE. IN SPECIFIC GRAVITY ® 20°C -4 

PH DETERMINATION : 

pH 4 
SOLUBLE SALTS: 

PPM 4 
MINIMUM RESISTIVITY : 

OHM-CM 4 
GROUP SYMBOL: 
NAME; 

RESULT SPECS 

Commsnts : 

Copies to : CLIENT II) 

^HSTw'Glr«iSrihRSvyEBE 'FEFFOBMED IN ACCORDANCE WITH THE STANDARD OF. CARE PRACTICED LOCALLY FOR TUB" BfCPBtwrcn 
TESTFO^AS 0NLY f0 THE CONDITION(S) OR SAMPUfSj 
OTHER JSJEEFJFnL**™1 TECHN0I-°<MS INC. MAXES NO 

PRESENTATION. EXPRESSED OR IMPLIED. AND 
SUBMITTED 8<Tl« INFORMATION INCLUDING SOURCE OE MATERIALS 

REVIEWED BY 



© Western 
Technologies 
Inc. 
The Quality People 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source /'Location MW-6D, 3.5'-7.5' ELEVATION 
Testing Authorized : 
Special Instructions : 

Date of Report 12-07-11 
Job No. 3151JM098 

Event / Invoice No. 31510186-102 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source .' Location Dasig. By CLIENT 

Lab No. 0981130-2 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

test results 
SIEVE ANALYSIS : ASTM C13B 
HNSI THAN N0.200 : ASTM Clt? 

LABORATORY COMPACTION CHARACTERISTICS : ASTM DSB8 METHOD C 

SIEVE ACCUMULATIVE 
% PASSING SPECIFICATION SIEVE ACCUMULATIVE 
% PASSING SPECIFICATION 

130.0 
Cj 
H-
tfc 
u. 
CO _4 

1 126 0 

Z 
:P 
> 
& 120.0 

\ r 

1 

SAMPLE PREPARATION: (5) WET • DRY 
RAMMER USED: 

(X) 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL g] MANUAL 

PROJECT PROCTOR 10: 40 
MAXIMUM DENSITY, tSF/FT3 -» 127,0 

OPTIMUM MOISTURE CONTENT. % •» 12.1 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.85 
ASSUMED ABSORPTION. % : 1.0 
* OVERSIZE IN LAB SAMPLE : 27 

ASSUMED SPECIFIC GRAVITY : 2.78 
IN ZERO AIR VOID CURVE 

6 
S 
4 
3 
2 
1 1/2 
1 

3/4 
1/2 
3/8 
1/4: 
No:4 

8 
10 
16 
30 
40 

50 
100 

100 
90 
85 
78 
73 
69 
64 
64 
S3 
44 
44 
38 
33 
31 
29 
24 

130.0 
Cj 
H-
tfc 
u. 
CO _4 

1 126 0 

Z 
:P 
> 
& 120.0 

\ r 

1 

SAMPLE PREPARATION: (5) WET • DRY 
RAMMER USED: 

(X) 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL g] MANUAL 

PROJECT PROCTOR 10: 40 
MAXIMUM DENSITY, tSF/FT3 -» 127,0 

OPTIMUM MOISTURE CONTENT. % •» 12.1 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.85 
ASSUMED ABSORPTION. % : 1.0 
* OVERSIZE IN LAB SAMPLE : 27 

ASSUMED SPECIFIC GRAVITY : 2.78 
IN ZERO AIR VOID CURVE 

6 
S 
4 
3 
2 
1 1/2 
1 

3/4 
1/2 
3/8 
1/4: 
No:4 

8 
10 
16 
30 
40 

50 
100 

100 
90 
85 
78 
73 
69 
64 
64 
S3 
44 
44 
38 
33 
31 
29 
24 

130.0 
Cj 
H-
tfc 
u. 
CO _4 

1 126 0 

Z 
:P 
> 
& 120.0 

-j. r 1' 

SAMPLE PREPARATION: (5) WET • DRY 
RAMMER USED: 

(X) 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL g] MANUAL 

PROJECT PROCTOR 10: 40 
MAXIMUM DENSITY, tSF/FT3 -» 127,0 

OPTIMUM MOISTURE CONTENT. % •» 12.1 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.85 
ASSUMED ABSORPTION. % : 1.0 
* OVERSIZE IN LAB SAMPLE : 27 

ASSUMED SPECIFIC GRAVITY : 2.78 
IN ZERO AIR VOID CURVE 

6 
S 
4 
3 
2 
1 1/2 
1 

3/4 
1/2 
3/8 
1/4: 
No:4 

8 
10 
16 
30 
40 

50 
100 

100 
90 
85 
78 
73 
69 
64 
64 
S3 
44 
44 
38 
33 
31 
29 
24 

130.0 
Cj 
H-
tfc 
u. 
CO _4 

1 126 0 

Z 
:P 
> 
& 120.0 

i 

i 
....... 

v * I 

SAMPLE PREPARATION: (5) WET • DRY 
RAMMER USED: 

(X) 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL g] MANUAL 

PROJECT PROCTOR 10: 40 
MAXIMUM DENSITY, tSF/FT3 -» 127,0 

OPTIMUM MOISTURE CONTENT. % •» 12.1 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.85 
ASSUMED ABSORPTION. % : 1.0 
* OVERSIZE IN LAB SAMPLE : 27 

ASSUMED SPECIFIC GRAVITY : 2.78 
IN ZERO AIR VOID CURVE 

6 
S 
4 
3 
2 
1 1/2 
1 

3/4 
1/2 
3/8 
1/4: 
No:4 

8 
10 
16 
30 
40 

50 
100 

100 
90 
85 
78 
73 
69 
64 
64 
S3 
44 
44 
38 
33 
31 
29 
24 

t....... 

i' « 

SAMPLE PREPARATION: (5) WET • DRY 
RAMMER USED: 

(X) 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL g] MANUAL 

PROJECT PROCTOR 10: 40 
MAXIMUM DENSITY, tSF/FT3 -» 127,0 

OPTIMUM MOISTURE CONTENT. % •» 12.1 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.85 
ASSUMED ABSORPTION. % : 1.0 
* OVERSIZE IN LAB SAMPLE : 27 

ASSUMED SPECIFIC GRAVITY : 2.78 
IN ZERO AIR VOID CURVE 

6 
S 
4 
3 
2 
1 1/2 
1 

3/4 
1/2 
3/8 
1/4: 
No:4 

8 
10 
16 
30 
40 

50 
100 

100 
90 
85 
78 
73 
69 
64 
64 
S3 
44 
44 
38 
33 
31 
29 
24 

9.0 11.0 13.0 

SAMPLE PREPARATION: (5) WET • DRY 
RAMMER USED: 

(X) 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL g] MANUAL 

PROJECT PROCTOR 10: 40 
MAXIMUM DENSITY, tSF/FT3 -» 127,0 

OPTIMUM MOISTURE CONTENT. % •» 12.1 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.85 
ASSUMED ABSORPTION. % : 1.0 
* OVERSIZE IN LAB SAMPLE : 27 

ASSUMED SPECIFIC GRAVITY : 2.78 
IN ZERO AIR VOID CURVE 

200 19 MOISTURE, % DRY WEIGHT . 

TEST PROCEDURE RCSUtf specs TEST PROCHHiRe RESULT SPECS 
LIQUID • PLASTIC PROPERTIES : 

LIQUID LIMIT 
ESTIMATED % RETAINED ON NO. 40 PLASTIC LIMIT •» 
SAMPLE AIR DRIED O YES [~)NO PLASTICITY INDEX •* 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRAOINQ 100 REV, % LOSS «* 
GRADING 500 REV, % LOSS •* 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT * 

SPECIFIC GRAVITY : 
MAX. PARTICLE SIZE, IN- SPECIFIC GRAVITY © 20°C 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION. * -f 
MAXIMUM SWELL PRESSURE. KSF • 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

pM DETERMINATION: 

PH * 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION. * -f 
MAXIMUM SWELL PRESSURE. KSF • 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

SOLUBLE SALTS: 
PPM • 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION. * -f 
MAXIMUM SWELL PRESSURE. KSF • 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF MINIMUM RESISTIVITY : 

OHM-CM •* 

SOIL CLASSIFICATION : GROUP SYMBOL: 

NAME: 

comments : 

copies to: client 111 the services deferred to herein were performed in accordance with the standard of care pract1ceo locally for the referenced 
methooisi and relate only to the condifidnisi or sampleis) tested as stated herein. westeiw technologies inc. mares no other warranty or representation. expressed or implied. and 
has not confirmed information including source of materials submitteo by others 

a;ST;99 WTI 
REVIEWED BY, 



e Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 ' fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
97? WEST 2100 SOOTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location MW-6D. 17 5 -20' ELEVATION 
Testing Authorized : 
Special Instructions : 

Date of Report 12-07-11 
Job No. 31S1JM098 

Event i Invoice No. 31510188-103 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch, / Engr. ANDERSON ENGINEERING 
Suppfier / Source BORING 
Source / Location Desig. By CLIENT 

Lab No. 09B1130-3 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : CP-31 
FINER THAN NO. 200 .- ASTM C117 

LABORATORY COMPACTION CHARACTERISTICS: method SIEVE ANALYSIS : CP-31 
FINER THAN NO. 200 .- ASTM C117 . 

sieve accumulative 
% passing specification sieve accumulative 
% passing specification samplepreparat10n: • wet •'dry-

6 
5 
4 

rammer used; 
• 2 in. circular face 
Q mechanical 

• other 
• manual 

2 
1 1/2 
1 
3/4 

100 

97 

93 

91 

n 
h 
£ u. m -a 

X 

maximum density, lbf/ft3 
optimum moisture content. % 

oversize aggregate ; 
1/2 
3/8 
1/4 
Nb.4 

8 

89 
86 
83 
81 
75 

LU 
5 
h 
z 3 
> 
tr 

bulk specific gravity 
absorption, % 
% oversize in. lab sample 

10 
16 
30 
40 
50 
100 

75 
71 
67 

65 

63 
58 

zero air void curve 10 
16 
30 
40 
50 
100 

75 
71 
67 

65 

63 
58 

200 52, MOISTURE. % DRY WEIGHT 

test procedure result specs test procedure result specs 
UQUIO a PLASTIC PROPERTIES 1 

LIQUID LIMIT 4 
ESTIMATED * RETAINEO ON NO. 40 PLASTIC UMiT •» 
SAMPLE AIR DRIED • YES • NO PLASTICITY INOEX •» 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

grading 100 rev. % loss * 
grading s00 rev, % loss • 

moisture content : 
portion tested % DRY WEIGHT •» 

specific gravity ; 
max. particle size. in. specific gravity @ 209c + 

EXPANSION > COMPRESSION PROPERTIES OP COHESIVE SOIL : 

• expansion • compression, % •» 
PH DETERMINATION: 

pH 

MAXIMUM SWELL PRESSURE, KSF -» 

surcharge. ksf 
solu8le salts: 

ppm •* 
initial water content. % dry oensity. PCF MINIMUM RESISTIVITY : 

OHMrCM 4 
soil classification: group symbol: 

name: 
Comments : 

Copies to • client cd th6 services referred to herein were performed in accordance 
with the standard of care practiced locally for the referenced 
methootsi and relate only to the conoitionisi or sampleis) tested as stateo herein. western technologies inc. mares no 1 other warranty or representation. expressed or implied. and has not confirmed information including source of materials submitted 0y others 

REVIEWED BY 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Date of Report .12-07-11 
Job No. 31S1JM098 

Event / Invoice No. 31510186-104 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Lab No. 0981130-4 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / location MW-6D, 31.5'- 36.5 ELEVATION 
Testing Authorized : 
Special Instructions : 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Deslg. By CLIENT Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : CP-31 
FINER THAN NO. 200 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
92 
86 
84 
80 
73 
68 
63 
59 
55 
52 
46 
46 
42 
38 
36 
33 
27 
22 

SPECIFICATION 

LABORATORY COMPACTION CHARACTBUSTICS: 

SAMPLE PREPARATION: DWET Q CRY 
RAMMER USEO: 
• 2 IN. CIRCULAR FACE Q OTHER 
• MECHANICAL •MANUAL 

maximum density, lbf/FT3 •* 
optimum moisture content, % * 

OVERSIZE AGGREGATE : 

BULK SPECIFIC GRAVITY 
ABSORPTION. % 
% OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE. % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TESTPROCEOURE RESULT SPECS 

LIQUID a PLAST1C PROP6RTIES: 
UQOiO LIMIT •» 

ESTIMATED % RETAINEO ON NO. 40 PLASTIC LIMIT •* 
SAMPLE AIR DBIEO • YES Q NO PLASTICITY INDEX -P 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION : 

GRADING 
GRADING 

100 REV. % LOSS •» 
600 REV, * LOSS • 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT -» 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE. IN SPECIFIC GRAVITY 8 20" C * 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• expansion • COMPRESSION. % •» 
MAXIMUM SWELL PRESSURE, KSF •* 

pH DETERMINATION : 
ph -» 

SOLUBLE SALTS : 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRV DENSITY. PCE MINIMUM RESISTIVITY : 

OHM-CM -» 

SOIL CLASSIFICATION ; group symbol: 
name: 

Comments 

copies to: CLIENT 11) THE SERVICES REFERRED TO HEREIN WERE PERFORMEO IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED .LOCALLY FOR THE REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONDITIONIS) OR SAMPLEIS) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION: EXPRESSEO OR IMFUEO, AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

426 -̂99 wtf 
reviewed by  ̂



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOUDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location NSR-1 
Reference: ASTM 
Special Instructions: 

Oats of Report 11-15-11 
Job No. 3151JM098 

Event /'Invoice No. 31510186-42 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By 0. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS -
Source / Location Desig. By CLIENT 

Lab No. 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

ELEVATION IFTI 
7 
13 
17 
26 
31 
43 

MOISTURE CONTENT (%> 
15.4 
14.7 
14.7 
15.2 
12.5 
10,0 

TEST RESULTS 
ATTERBERQS: U PL PI 

26 18 8 

22 19 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS; 

Copies To: CLIENT (2) 

9 A 
OtM IDO) 
-JO 

the services referred to herein were performed in.accordance with the standard of care practiced locally for the 
referenced methodist and relate only to the condition(s) or 
sampi.eisi tested as stated herein. western technologies inc. make8 no other warranty or representation, expressed or implied; and has not confirmed information including source of materials submitteo by others. 

REVIEWEO SY 



© Western 
Technologies 
Inc. 
The Quality People 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RtCOINITlAL SOUDS REMOVAL AND DRYING P 
Contractor RARE CONSTRUCTION 
Type /Use of Material VARIABLE 
Sample Source/ Location NSR-1, 7' ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 11-15-11 
Job No. 3151JM098 

Event / Invoice No. 31510186-43 
Authorized by CHRI8 SANCHEZ 

Sampled by CUBIT 
Submitted by D. SBiUEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CU0TT 

Lab No. 0981114-1 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

test results 

SIEVE AMALV8I8 K 
FINER THAN #200 1 

ASTM CI38 C 
ASTM C117 L 

1 AASHTO T27 
AASHTO TT t 

PHYSICAL PROPERTIES RESULTS SPECS 

^EVE 
ACCUMULATIVE 

% PASSING ' SPECIFICATION 
UWT WEK3HT&VOIDS . 

FINE AGGREGATE UNIT WEIGHT.KGIM3 -» 

• ASTM CEE • AASHTO TIB VOIDS, * 

• RODOINQ • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, KG/M3 4 
VOIDS, * •» 

5 
4 
3 
2 
11/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
80 
too 

100 
96 
94 
90 
97 
82 
78 
88 
6S 
68 
51 
47 
44 
39 

UWT WEK3HT&VOIDS . 
FINE AGGREGATE UNIT WEIGHT.KGIM3 -» 

• ASTM CEE • AASHTO TIB VOIDS, * 

• RODOINQ • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, KG/M3 4 
VOIDS, * •» 

5 
4 
3 
2 
11/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
80 
too 

100 
96 
94 
90 
97 
82 
78 
88 
6S 
68 
51 
47 
44 
39 

SPECIFIC 

GRAVITY 

a 

ABSORPTION 

FINE AGQREQATE BULK SPECIFIC GRAVITY 

pASTM C12» • AASHTO T84 BULK SPECIFIC GRAVITY ISS01 •» 

AGGREGATE PRIED APPARENT SPECIFIC GRAVITY •» 
• YES QNO ABSORPTION. * HP 

5 
4 
3 
2 
11/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
80 
too 

100 
96 
94 
90 
97 
82 
78 
88 
6S 
68 
51 
47 
44 
39 

SPECIFIC 

GRAVITY 

a 

ABSORPTION 
COARSE AGGREGATE BULK SPECIFIC GRAVITY "» 

• ASIM C127 • AASHTO T8S BULK SPECIFIC GRAVITY (SSOI •» 
AGGREGATE' DRIED APPARENT SPECIFIC GRAVITY •» 

QYES •NO ABSORPTION,* •» 

5 
4 
3 
2 
11/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
80 
too 

100 
96 
94 
90 
97 
82 
78 
88 
6S 
68 
51 
47 
44 
39 

BAND EQUIVALENT VALUE Q ASTM 02419 • AASHTO T17S SE. « •» 

5 
4 
3 
2 
11/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
80 
too 

100 
96 
94 
90 
97 
82 
78 
88 
6S 
68 
51 
47 
44 
39 

RESISTANCE 

TO 

DEGRADATION-

SMALL COARSE AGGREGATE GRAOING 100 REV , %LOSS HP 

• ASTM C131. Q AASHTO T96 GRADING 500 REV., *LOSS •» 200 ; 34 RESISTANCE 

TO 

DEGRADATION-

SMALL COARSE AGGREGATE GRAOING 100 REV , %LOSS HP 

• ASTM C131. Q AASHTO T96 GRADING 500 REV., *LOSS •» 

UOUID UMIT a PLASTIC PROPERTIES 

QASTMD4318 • AASHTOT88& T90 
METHOD 
SAMPLE AIR DRIED QVES QNO 
ESTIMATEO % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION-

SMALL COARSE AGGREGATE GRAOING 100 REV , %LOSS HP 

• ASTM C131. Q AASHTO T96 GRADING 500 REV., *LOSS •» 

UOUID UMIT a PLASTIC PROPERTIES 

QASTMD4318 • AASHTOT88& T90 
METHOD 
SAMPLE AIR DRIED QVES QNO 
ESTIMATEO % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION- LARGE COARSE AGGREGATE GRADING 200 REV , %LOSS HP 
• ASTM C535 GRAOING 1000 REV,. «LQSS HP 

UOUID UMIT a PLASTIC PROPERTIES 

QASTMD4318 • AASHTOT88& T90 
METHOD 
SAMPLE AIR DRIED QVES QNO 
ESTIMATEO % RETAINED ON NO 40 UGHTWBGHT PIECES FINE AGGREGATE. % •» 

OASTM CI23 • AASHTO Tl 13 COARSE AGGREGATE. * •» 

UQUIO LIMIT •> 
PLASTIC LIMIT •* 
PLASTICITY INDEX • 

RESULTS SPECS 

UGHTWBGHT PIECES FINE AGGREGATE. % •» 

OASTM CI23 • AASHTO Tl 13 COARSE AGGREGATE. * •» 

UQUIO LIMIT •> 
PLASTIC LIMIT •* 
PLASTICITY INDEX • 

CLAY LUMPS A FRIABLE PARTICLES FINE AGGREGATE. * •» 

• ASTM C142 QAASHTO Til2 COARSE AGGREGATE, * •* 

FWB1E8S MODULUS 

• ASTM CI 28 •» 
FRACTURED FACES OF COARSE AGGREGATES BY WBGHT ONE OR MORE FACES. % •» 

• AZ 212 QFLHTSO? QFAA TWO OR MORE FACES. % -» 

ORGANIC IMPURITIES 
• ASTMC40 

• AASHTO T21 

OURABIUTY INDEX 
•ASTM 03744 • AASHTO T210 °c * 

PROCEDURE l A Q COARSE B QPLNE C • COARSE & FINE * 

CLEANNESS VALUE 
• CA 227 

UNCOMPACTED VOID CONTENT 
QAZ247 • ASTM C12S2 METHOD VC, % * 

comments: 

copies to : cubit (1) 
THE SERVICES REFERRED TO HEREIN WERE PERFORMEO M ACCORDANCE 
WITH THE STANDARD Of CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHODiSl AND RELATE ONLY TO THE CONDITIONI8I OR SAMPUISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPUEO, AND 
HAS NOT COWTRMEO INFORMATION INCLUDING SOURCE OF MATERIALS 
SU8MITTEO BY OTHSIS. 

»J6©99wtl 

REVIEWED BY jj 



e Western 
Technologies 
Inc. 
the quality people 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 physical properties 

of aggregates 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOUDS REMOVAL AND DRYING P 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location NSR-1. 34'ELEVATION 
Testing Authorized : 
Special Instructions: 

deteof report 11-15-11 
Job No. 3151JM098 

Event / Invoice No. 31610188-44 
Authorized by CHRIS SANCHEZ 

Sampled by CUENT 
Submitted by O. SBJJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BOfdNG 
Source / Location Oeslg. By CLIENT 

Lab No. 0981114-2 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Data 10-21-11 

test results 

SIEVE ANALYSIS (X 
FINER THAN *200 E 

ASTM CI 38 C 
ASTMCH7 C 

J AASHTO T27 
" AASHTO TIL 

PHYSICAL PROPERTIES RESULTS SPECS 

ACCUMULATIVE 
% PASSING SPECIFICATION UMT WEIGHT AVOIDS PINE AGGREGATE UNIT WEIGHT.KG/M3 • 

• ASTM C29 • AASHTO T19 VOIDS * • 
• ROODINQ • JIGGING • LOOSE COARSE AGGHEGATE UNIT WEIGHT, KB/M3-» 

VOIDS. * * 

6 
4 
.3 
2 
1 1/2 
1 
3/4 
1/2 
m 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 
100 

100 
93 
87 
73 
66 
59 
56 
48 
43 
36 
33 
29 
24 
22 
21 
17 

UMT WEIGHT AVOIDS PINE AGGREGATE UNIT WEIGHT.KG/M3 • 
• ASTM C29 • AASHTO T19 VOIDS * • 
• ROODINQ • JIGGING • LOOSE COARSE AGGHEGATE UNIT WEIGHT, KB/M3-» 

VOIDS. * * 

6 
4 
.3 
2 
1 1/2 
1 
3/4 
1/2 
m 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 
100 

100 
93 
87 
73 
66 
59 
56 
48 
43 
36 
33 
29 
24 
22 
21 
17 

SPECIFIC 
GRAVITY 

A 
ABSORPTION 

FINE AGGHEGATE BULK SPECIFIC GRAVITY 4 
• ASTM C126 0 AASHTO T84 BULK SPECIFIC GRAVITY ISSO) + 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY -» 
• YES ONO ABSORPTION,* 4 

6 
4 
.3 
2 
1 1/2 
1 
3/4 
1/2 
m 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 
100 

100 
93 
87 
73 
66 
59 
56 
48 
43 
36 
33 
29 
24 
22 
21 
17 

SPECIFIC 
GRAVITY 

A 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC GRAVITY -9 
• ASTM C127 • AASHTO TS9 BULK SPECIFIC GRAVITY ISSO) •» 
AGGREGATEORIED APPARENT SPECIFIC GRAVITY -» 
• YES Q'NO ABSORPTION,** 

6 
4 
.3 
2 
1 1/2 
1 
3/4 
1/2 
m 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 
100 

100 
93 
87 
73 
66 
59 
56 
48 
43 
36 
33 
29 
24 
22 
21 
17 

8ANO EQUIVALENT VALUE Q ASTM 02419 Q AASHTO Tl 76 SE. * -9 

6 
4 
.3 
2 
1 1/2 
1 
3/4 
1/2 
m 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 
100 

100 
93 
87 
73 
66 
59 
56 
48 
43 
36 
33 
29 
24 
22 
21 
17 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. *L0SS + 
• ASTM CI31 • AASHTO T96 GRADING 600 REV., *LOSS -9 200 14 RESISTANCE 

TO 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. *L0SS + 
• ASTM CI31 • AASHTO T96 GRADING 600 REV., *LOSS -9 

uouio uturr a PLASTIC PROPERTIES 
0 ASTM 04318 • AASHTO T88 6 T90 
METHOD 
SAMPLEAIR DRIED QYES DHO 
ESTIMATED * RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV,, MLOSS 4 
• ASTM CS36 GRADING 1000 REV.. *LOSS -9 

uouio uturr a PLASTIC PROPERTIES 
0 ASTM 04318 • AASHTO T88 6 T90 
METHOD 
SAMPLEAIR DRIED QYES DHO 
ESTIMATED * RETAINED ON NO 40 UGHTWBGHT PIECES FINE AGGREGATE, % •* 

• ASTM CI23 O AASHTO TT 13 COARSE AGGREGATE, * • 

UQUID LIMIT 4 
PLASTIC LIMIT •» 
PLASTICITY INDEX -» 

RESULTS SPECS 

UGHTWBGHT PIECES FINE AGGREGATE, % •* 
• ASTM CI23 O AASHTO TT 13 COARSE AGGREGATE, * • 

UQUID LIMIT 4 
PLASTIC LIMIT •» 
PLASTICITY INDEX -» 

CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE. % -9 
• ASTM C142 • AASHTO TL 12 COARSE AGGREGATE. * • 

FMBKSS'MOOUUJS 
• ASTMCIZB * 

FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT oNE QR M0RE fACe3i % + 
• A2 212 •FLHTS07 QFAA TWO OR MORE PACES, * -9 

ORGAMC IMPURITIES 
• ASTM C40 T? PLATE NO. •» 
O AASHTO T2I 

DURABIUTY INDEX 
• ASTM 03744 • AASHTO T210 D" * 

PROCEDURE: A Q COARSE BQFINE C • COARSE & FINE °» * 

CLEANNESS VALUE 
OCA 227 •» 

UNCOMPACTED VOID CONTENT 
Q AZ 247 • ASTM CI262 METHOD VC, % + 

Comments : 

Copies to : CUENT II) 
THE SERVICES REFERRED TO HEREIN' WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHODiSI AND RELATE ONLY TO THE CONDITIONiS) OR SAMPtE(S) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES MC. MARES NO 
OTHBI WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED SY OTHERS. 

426$?SWT< 
REVIEWED BY 



o 
Western 
Technologies 
Inc. 
the quality people 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY. INC. 
977 WEST 2700 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVALS DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use Of Material VARIOUS 
Sample Source / Location NSR2 
Reference: ASTM 
Special Instructions: 

Data of Report 11-09-11 
Job No. 31S1JM098 

Event / Invoice No. 31510189-01 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGMEERING 
Supplier / Source BORINGS 
Source I Location Desig. By CUENT 

Lab No. 0881021 
Date 10-21-11 
Date 10-2011 
Date 10-21-11 

Date 10-21-11 

ELEVATION IFTI 
7-10 
10-12.6 
30-36 
38-40 
66-58 
60-82 
67-70 
70-72 
78-80 

MOISTURE CONTENT I%1 

23.7 
16.8 
17.0 
28.6 
27.4 
26.3 
13.0 
21a 

TEST RESULTS 
ATTERBEROS LL 

28 
PL 
NV 

JS 
NP 

23 16 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT (2) 

003 
OfM 
UVft 
*»o 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PHACJICEO LOCALLY FOR THE 
REFERENCED MEtHOOtS) AND RELATE ONLY TO THE CON0IT|ONI$I OR 
SAMPLEIS) TESTED AS STATED HEREIN: WESTERN TECHNOLOGIES INC. 
MAKESNO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 
IMPLIED, AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMITTED BY OTHERS. 

"Lr 



A Western 
Technologies 
Inc. 
the quality people 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT TAKE CITY, UT 84119 

Dete of Report 11-09-11 
Job No. 3151JM098 

Event / Invoice No. 31810188-10 
Authorized by CHMS SANCHEZ 

Sampled by CUENT 
Submitted by D, SENJEM 

Lab No. 0981018-1 
Date 10-18-11 
Date 10-18-11 
Date 10-18-11 

Project RICO INITIAL SOUDS REMOVAL AND DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Matarial VARIABLE 
Sample Source / Location NSR2, 0-S" ELEVATION 
Testing Authorized : 
Special Instructions: 

Location RICO. COLORADO 
Arch./ Engr. ANDERSON ENGINEERING 
Suppfier / Source BORING 
Source / Location Destg. By CLIENT Date 10-18-11 

TEST RESULTS 
SIEVE ANALYSIS : CP-31 
HNEHTMANNO. 200 ; 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
t 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
99 
96 
90 
84 
77 
72 
65 
61 
52 
50 
48 
39 
36 
32 
25 
20 

SPECIFICATION 

laboratory compaction characteristics : astm osss METHOD C 

135,0 

130.0 

128.0 

SAMPLE PREPARATION: [x]WET • DRY 
RAMMER USED:, 
m 2 IN. CIRCULAR FACE Q OTHER 
• MECHANICAL [XJMANUAE 

PROJECT PROCTOR 10: 10 
MAXIMUM DENSITY, LBF/FT) -» 132.5 
OPTIMUM MOISTURE CONTENT. * •» 7.3 

OVERSIZE AGGREGATE : 

ASSUMED SULK SPECIFIC GRAVITY : 2,85 
ASSUMED ABSORPTION, % ; 1.0 
% OVERSIZE IN LAB SAMPLE : IS 

ASSUMED SPECIPIC GRAVITY 
IN ZERO AIR VOID CURVE 

.2.65 

4.0 0.0 8.0 

MOISTURE, % DRY WEIGHT 

CORRECTION OF MAXIMUM UNIT WEIGHT a 
OPTIMUM MOISTURE CONTENT FOR OVERSIZE 
PARTICLES : A81M 0»718 

CORR. MAXIMUM DENSITY. LBF/FT3 138,6 
CORR. OPTIMUM MOISTURE; % 6.4 

TEST PROCEDURE : RESULT SPECS TEST PROCEDURE RESULT SPECS 

LIQUID & PLASTIC PROPERTIES : 

LIQUID LIMIT * 
ESTIMATED % RETAINED ON NO. 40 PtASTIC LIMIT •* 
SAMPLE AIR DRIED • YES QNO PLASTICITY INOEX 4 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION : 

GRADING 100 REV, % LOSS 
GRADING 500 REV. % LOSS * 

MOISTURE CONTENT : 
PORTION TESTED % DRY WEIGHT * 

SPECIFIC GRAVITY: 
MAX. PANtlCLE SIZE. IN. SPECIFIC GRAVITY 9 20*C • 

EXPANSION / COMPftESSJONPROPERTtES OF COHESIVE SOU.: 

• EXPANSION • COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE. KSF 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

pH DETERMINATION; 
pH 

EXPANSION / COMPftESSJONPROPERTtES OF COHESIVE SOU.: 

• EXPANSION • COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE. KSF 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

SOLUBLE SALTS: 
PPM •» 

EXPANSION / COMPftESSJONPROPERTtES OF COHESIVE SOU.: 

• EXPANSION • COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE. KSF 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF MINIMUM RESISTIVITY: 

OHMtCM -a 

SCSI CLASSIFICATION : GROUP SYMBOL: , 
NAME: 

Comments : 

Copies to : CLIENT (1) 

«K®99wn 

the sesv1ces referred to herein were performed in accordance with the standard of care practiced locally for the referenced methoois1 and relate only to the conomomsi or samplei3) 
tested. as stated herein, western techholooies inc makes no other warranty or representation. expressed or implbo, and has not confirmed information including source of materials submitted 8y others, 

REVIEWED BY 

f-
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Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Date of Report 11-09-11 
Job No. 3151JM098 

Event / Invoice No. 31510180-11 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by o. SENJEM 

Lab No. 0981018-2 
Date 10-18-11 
Date 10-18-11 
Date 10-18-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location NSR2.18-20'ELEVATION 
Testing Authorized : 
special-instructions : 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CLIENT Date 10-18-11 

TEST RESULTS 
SIEVE ANALYSTS : CP-31 
FINER THAN NO. 200 : 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
93 
82 
69 
64 
58 
S3 
47 
43 
39 
36 
31 
30 
26 
22 
20 
18 
14 
11 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: METHOD 

SAMPLE PREPARATION: • WET • ORV 
RAMMER USED: 

Q 2 IN. CIRCULAR FACE Q OTHER 
• MECHANICAL p MANUAL 

MAXIMUM DENSITY, lbf/FT3 •» 
OPTIMUM MOiStURE CONTENT, % -» 

OVERSIZE AGGREGATE : 

BULK SPECIFIC GRAVITY 
ABSORPTION. « 
% OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

LIQUIDS PLASTIC PROPERTIESj 

LIQUID LIMIT 
ESTIMATED % RETAINED ON NO. 40 PLASTIC UMIT * 
SAMPLE AIR DRIED • YES QNO PLASTICITY INDEX * 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASH3N: 

GRADING 100 REV. % LOSS -» 
GRADING 600 REV, % LOSS * 

MOISTURE CONTENT : 
PORTION TESTED % DRY WEIGHT 4 

SPECIFIC GRAVITY t 
MAX. PARTICLE SIZE. IN. SPECIFIC GRAVITY 0 ZO^C 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOU: 

Q EXPANSION • COMPRESSION. % 
MAXIMUM SWELL PRES8URE, XSf •» 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

pH DETERMINATION: 
pH 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOU: 

Q EXPANSION • COMPRESSION. % 
MAXIMUM SWELL PRES8URE, XSf •» 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

SOLUBLE SALTS : 
PPM * 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOU: 

Q EXPANSION • COMPRESSION. % 
MAXIMUM SWELL PRES8URE, XSf •» 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF MINIMUM RESISTIVITY : 

OHM-CM •* 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments : 

Copies to : CLIENT (1) 

42s®99wti 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD Of CARE: PRACTICED LOCALLY FOB THE REFERENCED 
MEIHOOISI AND RELATE ONLY TO THE CONOITtONISI OR SAMPLEISI 
TESTEO AS STATES HEREIN. WESTERN TECHNOLOGIES INC, MALES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY 
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Western 
Technologies 
Inc. 
The Quality People 

Since 19S5 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

LABORATORY REPORT 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
type/ obo of Material VARIOUS 
Sample Source / Location NSR3 
Reference: ASTM 

Date of Report 11-10-11 
Job No. 31S1JM098 

Event/ Invoice No. 31610186-20 
Authorized By C. SANCHEZ 

Sampled By CUENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORMGS 
Source/Location Desig. By CLIENT 

Lab'No. 
Date 10-21-11 
Date 10-20-11 
Date 10-21-11 

Date 10-21-11 

Special Instructione: 

TEST RESULTS 
ELEVATION IFT) MOISTURE CONTENT l»l ATTERBERQS: LL PL _PI 

5-10 14.8 32 20 12 
13-16 12.8 
16-18 9,3 
23-26 14.4 
34-37 18.9 
40-46 17.6 
47-50 12.1 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION. ATTER8ERG LIMITS. AND MOISTURE DENSITY 
RELATIONSHIPS. 

copies to: client 12) 

&0> 
©oo 
ON 

T HE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE: 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE 
REFERENCED METHOOlS) AND RELATE ONLY TO THE CONOITIONCSI OR 
SAMPLEtS* TESTED AS STATED HEREIN. WESTERN TECHNOtOQIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 
IMPLIED, AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMITTED BY OTHERS. 

REVIEWED BY 



o 
Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEBtlNQ 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Protect RICO INITIAL SOLIDS REMOVAL AND DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
type / Use of Material VARIOUS 
Sample Source / Location NSR3. 0-6' ELEVATION 
Testing Authorized: 
Special Instructions: 

Dateof Repeat 11-10-11 
Job No. 3161JM098 

Event / Invoice No. 31510188-22 
Authorized by CMOS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Deaig. By CLIENT 

Lab NO. 0981019-1 
Date 10-21-11 
Data 10-21-11 
Data 1*31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : CP-SI 
FtWFI THAN NO. 200 : 

SIEVE 

6 
S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE 
%r>ASStNQ 

100 
93 
86 
79 
79 
63 
68 
61 
47 
39 
38 
34 
29 
27 
25 
22 
20 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS : ASTM 0608 METHOD C 

SAMPLE PREPARATION: (3 WET • DRV 
RAMMER USED: 

G) 2 IN. CIRCULAR FACE •OTHHI 
• MECHANICAL (3 MANUAL 

PROJECT PROCTORID: 17 
MAXIMUM DENSITY, IBF/FT3 •» 133.1 
OPTIMUM MOISTURE CONTENT. % -» 8.6 

OVERSIZE AGGREGATE : 

ASSUMED BUIX SPECIFIC GRAVITY : 2.6S 
ASSUMED ABSORPTION, * : 1.0 
% OVERSIZE IN LAB SAMPLE : 0 

ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

2.66 

9.0 11.0 

% DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UQUtO A PLASTIC PROPERTIES ; 

LIQUIO LIMIT -P 
EST1MATEO % RETAINED ON NO. 40 PLASTIC LIMIT 4 
SAMPLE AIR DRIED Q YES QNO PLASTICITY INDEX 4 

RESISTANCE TO DEGRADATION OFSMAU.4GEE COARSE 
AOGREOATES BY ABRASION i 

GRADING 100 REV, % LOSS 4 
GRADING 500 REV, % LOSS 4 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT 4 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE. IN. SPECIFIC GRAVITY 0 ZO*C 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SCO.: 

• EXPANSION Q COMPRESSION; % 4 
MAXIMUM SWQX PRESSURE. KSP 4 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY, PCF 

pH DETERMINATION: 
pH 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SCO.: 

• EXPANSION Q COMPRESSION; % 4 
MAXIMUM SWQX PRESSURE. KSP 4 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SCO.: 

• EXPANSION Q COMPRESSION; % 4 
MAXIMUM SWQX PRESSURE. KSP 4 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY, PCF MINIMUM RESISTIVITY : 

OHM CM 4 

sou. CLASSIFICATION : GROUP SYMBOL: 
NAME: 

Comments : 

Copies to: CLIENT (1) the: services referred to heisin were performed in accordance 
with the standard of care practiced eqcauy for toe referenced methods) and relate only to the conditions) or samfuis) 
tested as stated herein. western technologies imc. makes no 
other warranty or representation. expressed or impueo. am) has not confirmed information including source of materials submitted by others 

u5{̂ 99 wtl 
REVIEWED 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Con tractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source/ Location NSR4 
Reference: ASTM 

Date of Report 11-09-11 
Job No. 3151JM098 

Event / Invoice No. 31810186-01 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier t Source BORINGS 
Source / Location Desig. By CLIENT 

LabNo. 0981021 
Date 10-21-11 
Date 10-2011 
Date 10-21-11 

Date 10-21-11 

Special Instructions: 

TEST RESULTS 
ELEVATION (FT! MOISTURE CONTENT l%> ATTERBERG8: LL PL jw 

12 15.8 
27 13.8 
31 22.1 21 NV NP 
41 11.1 
47 13.8 
59 10.0 
70 9.3 
75 8.3 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG LIMITS. AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT (2) 

§8 
OCN 

THE SERVICES REFERRED TO HEREIN WERE PERFORMEO IN ACCORDANCE 
WITH THE STANDARD OF . CARE PRACTICED LOCALLY FOR THE 
REFERENCED METHODISI AND RELATE ONLY TO THE CONDlTiONISI OR 
SAMPLE(S) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC, 
MAKES NO. OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 
IMPLIED, AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMirtEO BY OTHERS. 

RE VIEWED BY 



G Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 physical properties 

of aggregates 

Client ANDERSON ENGINEERING 
077 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRVINQ P 
Contractor RARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location NSR4.17' ELEVATION 
Testing Authorized: 
Special Instructions 

Date of Report 11-09-11 
Job No. 31S1JM098 

Event / Invoice No, 31610188-14 
Authorized by CMOS SANCHEZ 

Sampled by CUBVT 
Submitted by D. SENJEM 

Location RICO. COLORADO 
Arch. / Enpr, ANDERSON BIGINEERINO 
Supplier / Source BOmNQ 
Source / Location Oesig. By CLIENT 

Lab No. 098102141 
Date 10-21-11 
Date 10-21-11 
Date 10-21-11 

Date 10-21-11 

TEST RESULTS 
8IEVE ANALYSIS C 
FWERTHAW#200 " 

ASTM C138 j 
ASTM C117 J 

flCP-3t 
[jCP-31 

PHYSICAL PROPERTIES RESULTS SPECS 

- Sfve 
ACCUMULATIVE 
* PASSING SPECIFICATION 

UNffttBGHT AVOIDS 
FINE AGGREGATE UNIT WEIGHT,KG/M3 * 

• ASTM C29 Q AASHTO TI9 VOIDS, % 4 

• RODOING • JIGGING Q LOOSE COARSE AGGREGATE UNIT WEIGHT. KBM3 •* 

VOIDS, *-a 

8: 
• 
3 
2 
1 1/2 
1 
3/4 
172 
3/8 
1/4 
No.4 

8 
10 
16 

30 
40 
60 

100 

100 
79 
73 
70 
66 
60 
67 
62 
49 
44 
43 
39 
36 
32 
29 
24 

UNffttBGHT AVOIDS 
FINE AGGREGATE UNIT WEIGHT,KG/M3 * 

• ASTM C29 Q AASHTO TI9 VOIDS, % 4 

• RODOING • JIGGING Q LOOSE COARSE AGGREGATE UNIT WEIGHT. KBM3 •* 

VOIDS, *-a 

8: 
• 
3 
2 
1 1/2 
1 
3/4 
172 
3/8 
1/4 
No.4 

8 
10 
16 

30 
40 
60 

100 

100 
79 
73 
70 
66 
60 
67 
62 
49 
44 
43 
39 
36 
32 
29 
24 

SPECIFIC 

GRAvrrv 

a 

ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY -a 
QAStMCliB Q AASHTO T84 BULK SPECIFIC GRAVITY ISSOI * 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 

QYES QNO ABSORPTION, * •» 

8: 
• 
3 
2 
1 1/2 
1 
3/4 
172 
3/8 
1/4 
No.4 

8 
10 
16 

30 
40 
60 

100 

100 
79 
73 
70 
66 
60 
67 
62 
49 
44 
43 
39 
36 
32 
29 
24 

SPECIFIC 

GRAvrrv 

a 

ABSORPTION 
COARSE AGGREGATE BULK SPECIFIC GRAVITY 4 
• ASTMC127 QAASHTOTSS BULK SPECIFIC GRAVITY ISSOI -a 
AGGREGATE ORIEO APPARENT SPECIFIC GRAVITY -B 
Q YES Q NO ABSORPTION. * -a 

8: 
• 
3 
2 
1 1/2 
1 
3/4 
172 
3/8 
1/4 
No.4 

8 
10 
16 

30 
40 
60 

100 

100 
79 
73 
70 
66 
60 
67 
62 
49 
44 
43 
39 
36 
32 
29 
24 

SAND EQUIVALENT VALUE QASTM D24IS QAASHTOT176 SE. % •* 

8: 
• 
3 
2 
1 1/2 
1 
3/4 
172 
3/8 
1/4 
No.4 

8 
10 
16 

30 
40 
60 

100 

100 
79 
73 
70 
66 
60 
67 
62 
49 
44 
43 
39 
36 
32 
29 
24 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRAOING 100 REV., %LOSS •* 

QASTM CJ31 QAASHTO TSB, GRADING SOO REV., *LOSS -a 200 19 RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRAOING 100 REV., %LOSS •* 

QASTM CJ31 QAASHTO TSB, GRADING SOO REV., *LOSS -a 
UQLRD UMIT A PLASTIC PROPB1TIE8: 

D ASTMD43I8 • AASHTO T80 « T90 
METHOD 

! SAMPLE AIR ORIEO QYES QUO 
! ESTIMATED * RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRAOING 100 REV., %LOSS •* 

QASTM CJ31 QAASHTO TSB, GRADING SOO REV., *LOSS -a 
UQLRD UMIT A PLASTIC PROPB1TIE8: 

D ASTMD43I8 • AASHTO T80 « T90 
METHOD 

! SAMPLE AIR ORIEO QYES QUO 
! ESTIMATED * RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV.. %L0SS •» 

Q ASTM CS3S GRAOING 1000 REV.. KLOSS -B 

UQLRD UMIT A PLASTIC PROPB1TIE8: 

D ASTMD43I8 • AASHTO T80 « T90 
METHOD 

! SAMPLE AIR ORIEO QYES QUO 
! ESTIMATED * RETAINED ON NO 40 FINE AGGREGATE, * • 

• ASTM C123 Q:AASHTO Tl 13 COARSE AGGREGATE, * -P 

LIQUID UMIT •» 
PLASTIC LIMIT: -a 

\ PLASTICITY INDEX -» 

RESULTS SPECS 

FINE AGGREGATE, * • 
• ASTM C123 Q:AASHTO Tl 13 COARSE AGGREGATE, * -P 

LIQUID UMIT •» 
PLASTIC LIMIT: -a 

\ PLASTICITY INDEX -» 

CLAY LUMPS & FRIABLE PARTICLES F.NE AGGREGATE. * -B 

Q ASTM C142 • AASHTO Tl 12 COARSE AGGREGATE. *, -a 

FINENESS MODULUS 

: QASTM CUS -a 
FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT 0NE 0R M0RE FACES % + 

Q AZ 212 QFLHT507 QFAA , TWO OR MORE FACES. % 

ORGANIC IMPURITIES 
• ASTM C40 
„ PLATE NO. •* 
QAASHTO T21 

DURABILITY INOEX 
• ASTM:03744 Q AASHTO T210 Dc "* 

PROCEDURE : A Q COARSE I QflNE C • COARSE * FINE °» * 

CLEANNESS VALUE 

OCA 227 -a 
UNCOMPACTED VOID CONTENT 

• AZ 247 • ASTM CI252 METHOD VC. % • 

Comments : 

•

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
Copies to : CUENT i 1) WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 

mfmoow AND RELATE only TO THE condmonisi OR SAMPLEIS) 
TESTED AS STATED HSTEIN. WESTERN TECHNOLOGIES TNC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT confirmed INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS-

42$©9swt» 
REVIEWED BY -4^ 



o 
Western 
Technologies 
Inc. 
The Quality People 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING P 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location NSR4, Q-S' ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 11-09-11 
Job No, 3161JM098 

Event / Invoice No. 31510199-13 
Authorized by CHMS SANCHEZ 

Sampled: by CLIENT 
Submitted by D. SENJSM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON QtOtNGERNIQ 
Supplier / Source BORING 
Source / Location Desig. By CllBIT 

Lab No. 099102140 
Date 10-21-11 
Date 10-21-10 
Date 10-21-11 

Date 10-21-11 

test results 

SIEVE ANALYSIS r 
WW) THAW #200 C 

ASTM C13S | 
ASTMC11? Q 

]CMI 
] CP-31 

PHYSICAL PROPERTIES RESULTS SPECS 

^SVE ACCUMULATIVE 
* PASSING SPECIFICATION MET WBSHT AVOIDS FINE A8QREDATE UNIT WEIGHT,KG/M3 4 

Q ASTMC29 • AASHTO T19 VOIDS, % 4 
• RODDINQ • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT,KG/M3 4 

VOIDS, % -» 

S 
4 
3 
2 
1 1/2 
t 
3/4 
1/2 
3» 
1/4 
NO .4 

8 
10 
18 
30 
40 
SO 
100 

100 
92 
95 
52 
75 
73 
68 
66 
67 
56 
60 
44 
41 
38 
31 

MET WBSHT AVOIDS FINE A8QREDATE UNIT WEIGHT,KG/M3 4 
Q ASTMC29 • AASHTO T19 VOIDS, % 4 
• RODDINQ • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT,KG/M3 4 

VOIDS, % -» 

S 
4 
3 
2 
1 1/2 
t 
3/4 
1/2 
3» 
1/4 
NO .4 

8 
10 
18 
30 
40 
SO 
100 

100 
92 
95 
52 
75 
73 
68 
66 
67 
56 
60 
44 
41 
38 
31 

SPECIFIC 
GRAVITY 

4 
ABSORPTION 

FINEAGGREGATE BULK SPECIFIC: GRAVITY 4 
QASTMC128 DAASHTO T84 BULK SPECIFIC GRAVITY ISSOI 4 
AGGREGATE OWED APPARENT SPECIFIC GRAVITY 4 

0*W O'NO ABSORPTION, * * 

S 
4 
3 
2 
1 1/2 
t 
3/4 
1/2 
3» 
1/4 
NO .4 

8 
10 
18 
30 
40 
SO 
100 

100 
92 
95 
52 
75 
73 
68 
66 
67 
56 
60 
44 
41 
38 
31 

SPECIFIC 
GRAVITY 

4 
ABSORPTION 

COARSE AGGREGATE SULK SPECIFIC GRAVITY 4 
• ASTM C127 • AASHTOT86 BULK SPECIFIC GRAVITY (SSOL * 
AGGREGATE ORIEO APPARENT SPECIFIC GRAVITY •»> 
• YES QNO ABSORPTION. % <4 

S 
4 
3 
2 
1 1/2 
t 
3/4 
1/2 
3» 
1/4 
NO .4 

8 
10 
18 
30 
40 
SO 
100 

100 
92 
95 
52 
75 
73 
68 
66 
67 
56 
60 
44 
41 
38 
31 

SAND EOUIVALWT VALUE • ASTM 02419 • AASHTO Tl 78 SE, * 4 

S 
4 
3 
2 
1 1/2 
t 
3/4 
1/2 
3» 
1/4 
NO .4 

8 
10 
18 
30 
40 
SO 
100 

100 
92 
95 
52 
75 
73 
68 
66 
67 
56 
60 
44 
41 
38 
31 

RESISTANCE 
TO 

DEGRADATION 

SMAU. COARSE AGGREGATE GRADING 100 REV., %LOSS 4 

• ASTM CI 31 • AASHTO TBS GRADING 500 REV . HLOSS 4 200 26 RESISTANCE 
TO 

DEGRADATION 

SMAU. COARSE AGGREGATE GRADING 100 REV., %LOSS 4 

• ASTM CI 31 • AASHTO TBS GRADING 500 REV . HLOSS 4 

tiQuio U»«T a PLASTIC PROPERTIES 
• A8TM-D43t6 • AASHTO T69 4 T90 

METHOD 
SAMPLE AIR ORIED QYES QNO 
ESTIMATED « RETAINED ON NO 40 . 

RESISTANCE 
TO 

DEGRADATION 

SMAU. COARSE AGGREGATE GRADING 100 REV., %LOSS 4 

• ASTM CI 31 • AASHTO TBS GRADING 500 REV . HLOSS 4 

tiQuio U»«T a PLASTIC PROPERTIES 
• A8TM-D43t6 • AASHTO T69 4 T90 

METHOD 
SAMPLE AIR ORIED QYES QNO 
ESTIMATED « RETAINED ON NO 40 . 

RESISTANCE 
TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV., K.LOSS 4 
• ASTM CS3S GRADING 1000 REV., WLGSS 4 

tiQuio U»«T a PLASTIC PROPERTIES 
• A8TM-D43t6 • AASHTO T69 4 T90 

METHOD 
SAMPLE AIR ORIED QYES QNO 
ESTIMATED « RETAINED ON NO 40 . UQKTWBOHT PIECES FINE AGGREGATE. * -> 

QASTMCI23 •AASHTO TI 13 COARSE AGGREGATE. % 4 

uauio UMIT 4 
PLASTIC UMIT ' * 
PLASTICITY INDEX 4 

RESULTS SPECS 

UQKTWBOHT PIECES FINE AGGREGATE. * -> 

QASTMCI23 •AASHTO TI 13 COARSE AGGREGATE. % 4 

uauio UMIT 4 
PLASTIC UMIT ' * 
PLASTICITY INDEX 4 

CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE, % 4 

: PiASTM C14J • AASHTO T112 COARSE AGGREGATE, * 4 

FINENESS MODULUS 
• *StMC125 4 

FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT ONE OR MORE FACES, % 4 

• AZ 212 Q FLHT807 QFAA TWO OR MORE FACES, % 4 

ORGANIC IMPUFTRRIES 
• ASTMCAO ZJ PLATE N0.-» 
• AASHTO T21 

DUHA8IUTY INDEX 
• ASTM 03744 • AASHTO T210 D° "* 

PROCEDURE; A • COARSE 8 Q FINE C Q COARSE 4 FINE °» "* 

CLEANNESS VALUE 
• CA 227 -» 

UNCOMPACTEO VOID C0MTB4T 
QA2 347 •ASTMC1262 METHOD VC. % 4 

COMMENTS : 

COPIES TO: CLIENT (1) 
the services referred to herein were performed m accordance with the standard of care practiced locally for the referenced 
methooist and relate only to the conoitionisi or sample® tested as stated; herein. western technologies inc. mazes no other warranty or representation, expressed or imfueo. and has not confirmeo information incujodio source op materials submitted by others; 

42$$S9WT1 
REVIEWED BY D 

-ft* 



e 
Western 
Technologies 
Inc. 
TheQualitv People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81.302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Prelect RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type ! Use of Materiel VARIOUS 
Sample Source / Location POF-1 
Reference: ASTM 
Special Instructions; 

DateofReport 11-18-11 
JOb No. 3151JM0S8 

Event / Invoice No, 31510186-54 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORMG8 
Source / Location Desig. By CLIENT 

Lab No. 0981118 
Date 10-21-11 
Date 10-2011 
Oate 10-21-11 

Date 10-21-11 

TEST RESULTS 
ELEVATION IFTI MOISTURE CONTENT 1%) ATTERBERGS: LL PL jw 

1 8.5 
4 15.5 NV NV NP 

11 22.3 
16 216.7 
21 46.5 
33 10.9 
38 29.1 
43 15.5 
48 23.7 

Comments: SIX ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTER8ERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT (2) 

So) 01 woo on tft.® xro 

THE SERVICES-REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE 
REFERENCED METHOOLS} AND RELATE: ONLY TO THE CONOITION(S) OR 
SAMPLE(S) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 
IMPLIED, AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMITTED BY OTHERS. 

REVIEWED BY 



o 
Western 
Technologies 
inc. 
The Quality People 

since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 * fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOUDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type /Use of Material VARIABLE 
Sample Source /Location PDF-1, V ELEVATION 
Testing Authorized: 
Special Instructions : 

Date of Report 11-21-11 
Job No. 3181JM098 

Event / Invoice No. 31610186-64 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D.SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEER!NO 
SuppBer / Source BORING 
Source / Location Desig. By CUBIT 

Lab No. 0961118-1 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
sieve analysis [x 
finer than #200 §] 

ASTMC13B • AASHTO T27 
ASTM C117 N AASHTO TII 

PHYSICAL PROPERTIES RESULTS SPECS 

rpve ACCUMULATIVE 
* PASSING SPECIFICATION 

untt weight & voids , FINE AGGREGATE UNIT WEIGHT.KG/M3 * 

• ASTM C29 QAASHT0 T19 VOIDS. % •» 
• RODDINO • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT. KG/ML •» 

voios. % • 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
n0,4 

8 
10 
16 
30 
40 
60 
100 

100 
99 
93 
69 
68 
61 
64 
47 
43 
37 
36 
32 
27 
24 
21 
18 

untt weight & voids , FINE AGGREGATE UNIT WEIGHT.KG/M3 * 

• ASTM C29 QAASHT0 T19 VOIDS. % •» 
• RODDINO • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT. KG/ML •» 

voios. % • 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
n0,4 

8 
10 
16 
30 
40 
60 
100 

100 
99 
93 
69 
68 
61 
64 
47 
43 
37 
36 
32 
27 
24 
21 
18 

SPECIFIC 

qravitv 
A 

ABSORPTION 

FINE AGGREGATE SULK SPECIFIC GRAVITY • 

• ASTM CLLE • AASHTO:TB4 SULK SPECIFIC GRAVITY ISSOI -A 

AGGREGATE DRIEO APPARENT SPECIFIC GRAVITY •» 

•YES oNO ABSORPTION, * * 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
n0,4 

8 
10 
16 
30 
40 
60 
100 

100 
99 
93 
69 
68 
61 
64 
47 
43 
37 
36 
32 
27 
24 
21 
18 

SPECIFIC 

qravitv 
A 

ABSORPTION 
COARSE AGGREGATE BULK SPECIFIC GRAVITY •» 

• ASTM CI.27 • AASHTO T86 BULK SPECIFIC GRAVITY ISSOI •» 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY •» 

q YES dNO ABSORPTION. *: •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
n0,4 

8 
10 
16 
30 
40 
60 
100 

100 
99 
93 
69 
68 
61 
64 
47 
43 
37 
36 
32 
27 
24 
21 
18 

8ANO eouivatarr value • ASTM 02419 QAASHTOTI76 SE, * •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
n0,4 

8 
10 
16 
30 
40 
60 
100 

100 
99 
93 
69 
68 
61 
64 
47 
43 
37 
36 
32 
27 
24 
21 
18 

RESISTANCE 

TO 

oearwoation 

SMALL COARSE AGGREGATE GRADING 100 REV/.. KLOSS • 

;• ASTM C131 •AASNTOTSB GRADING 600 REV., %LOSS • 200 12 ' RESISTANCE 

TO 

oearwoation 

SMALL COARSE AGGREGATE GRADING 100 REV/.. KLOSS • 

;• ASTM C131 •AASNTOTSB GRADING 600 REV., %LOSS • 

UQUIO UMIT & PLASTIC PROPERTIES 

• ASTM 04318 • AASHTO T69 4 T90 
METHOD 
SAMPLEAIR DRIED • YES • NO 
ESTIMATED * RETAINED OH NO 40 

RESISTANCE 

TO 

oearwoation LARGE COARSE AGGREGATE: GRADING 200 REV,. %L08S * 

• ASTM CSSS GRADING 1000 REV.. %LOSS •» 

UQUIO UMIT & PLASTIC PROPERTIES 

• ASTM 04318 • AASHTO T69 4 T90 
METHOD 
SAMPLEAIR DRIED • YES • NO 
ESTIMATED * RETAINED OH NO 40 UOHTWBOHT PIECES FINE AGGREGATE. % + 

• ASTM C133 • AASHTO T113 COARSE AGGREGATE. * -» 

LIQUID LIMIT * 
PLASTIC LIMIT • 
PLASTICITY INDEX * 

RESULTS SPECS 

UOHTWBOHT PIECES FINE AGGREGATE. % + 

• ASTM C133 • AASHTO T113 COARSE AGGREGATE. * -» 

LIQUID LIMIT * 
PLASTIC LIMIT • 
PLASTICITY INDEX * 

CLAT LUMPS A FRIABLE PARTICLES FINE AGGREGATE, % •» 

•ASTM C142 • AASHTO T112 COARSE AGGREGATE. % HE 

FMBIES8 MODULUS 

•ASTM cite * 
FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT ONE OR MORE FACES. % •» 

• A3 212 • FLH T607 • FAA TWO OR MORE FACES, * * 

ORGANIC IMPURITIES 
• ASTM;C«0 
~Z PLATENO.-* 
QAASHT0T21 

0URA8IUTY INDEX 
• ASTM P3744 • AASHTO T210 °C "* 

PROCEDURE: A • COARSE B •FINE C • COARSE A FINE D« + 

CLEANNESS VALUE 

PCA227 •» 

UNCOMPACTEOVOIO CONTENT 
•*2 247 • ASTM:CI252 METHOD VC, % + 

Comments : 

Copies to: CLIENT (1) 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN -ACCORDANCE 
WITH THE STANDARD OF- CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOD!SI AND RELATE ONLY TO THE CONDtTlONiS) OR SAMPLE**} 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, ANO 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE Of MATERIALS 
SUBMITTED BY OTHERS. 

428©99 WTt 
REVIEWED BY 



Western 
Technologies 
inc. 
the quality people 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, tlT 84119 

Protect RICO INITIAL SOUDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location POF-1, 4'ELEVATION 
Testing Authorised; 
Special Instructions : 

Date of Report 11-21-11 
Job No. 3161JM098 

Event / Invoice No. 31510186-56 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CUBIT 

Lab No. 0981118-3 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

test results 

SIEVE ANALYSIS l 
FINBt THAN #200 H 

ASTM C13E C 
ASTM CI IT L 

] AASHTO T27 
AASHTO Ti l 

PHYSICAL PROPERTIES , RESULTS SPECS 

^V6 
ACCUMULATIVE1 

% PASSING SPECIFICATION DEBT WEIGHT & VOIDS PINE AGGREGATE UNIT WE.0HT.KS/M3 • 

• ASTM C29 Q AASHTO T19: VOIDS, % • 

• ROODINO QJTGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT,kG/M3 •» 

VOIDS. % •» 

6 
4 

3 
2 
1 1/2 
1 

3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 

40 
60 
100 

100 
89 
99 
98 
98 
97 
98 
77 

DEBT WEIGHT & VOIDS PINE AGGREGATE UNIT WE.0HT.KS/M3 • 

• ASTM C29 Q AASHTO T19: VOIDS, % • 

• ROODINO QJTGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT,kG/M3 •» 

VOIDS. % •» 

6 
4 

3 
2 
1 1/2 
1 

3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 

40 
60 
100 

100 
89 
99 
98 
98 
97 
98 
77 

SPECIFIC 

GRAVITY 

A 

ABSORPTION 

FINS AGGREGATE BULK SPECIFIC GRAVITY •» 

• ASTM CI28 • AASNTOT84 BULK SPECIFIC GRAVITY ISSOI •» 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY •» 

• YES QNO ABSORPTION, % •» 

6 
4 

3 
2 
1 1/2 
1 

3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 

40 
60 
100 

100 
89 
99 
98 
98 
97 
98 
77 

SPECIFIC 

GRAVITY 

A 

ABSORPTION 
COARSE AGGREGATE BUULSPECIFIC GRAVITY •» 

• ASTM C127 QAASHTOTSS BULK SPECIFIC GRAVITY ISSOI 4 

AGGREGATE ORIED APPARENT SPECIFIC GRAVITY -» 

• YES QNO ABSORPTION,* * 

6 
4 

3 
2 
1 1/2 
1 

3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 

40 
60 
100 

100 
89 
99 
98 
98 
97 
98 
77 

SAND EQUIVALENT VALUE • ASTM 02419 Q AASHTO TIT# SE. * • 

6 
4 

3 
2 
1 1/2 
1 

3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 

40 
60 
100 

100 
89 
99 
98 
98 
97 
98 
77 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE: AGGREGATE GRAWNG 109 REV., *LOSS * 

• ASTM C131 Q AASHTO T96 GRADING 600 REV,, %LOSS •» 200 28 RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE: AGGREGATE GRAWNG 109 REV., *LOSS * 

• ASTM C131 Q AASHTO T96 GRADING 600 REV,, %LOSS •» 

LIQUID unit a PLASTIC PROPERTIES 
Q ASTM 04310 • AASHTO T88 & T90 

: METHOD 
SAMPLE AIR DRIED QVES • NO 
ESTIMATED % RETAINED ON N0 40 

RESISTANCE 

TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV., %LOSS, •» 

• ASTM CS36 GRADING 1000 REV.. X.LOSS * 

LIQUID unit a PLASTIC PROPERTIES 
Q ASTM 04310 • AASHTO T88 & T90 

: METHOD 
SAMPLE AIR DRIED QVES • NO 
ESTIMATED % RETAINED ON N0 40 LIGHTWEIGHT PIECES FINE AGGREGATE. % * 

• ASTM CI 23 • AASHTO -T113 COARSE AGGREGATE. * •» 

LIQUID LIMIT •» 
PLASTIC LIMIT * 
PLASTICITY INDEX •» 

RESULTS SPECS 

LIGHTWEIGHT PIECES FINE AGGREGATE. % * 

• ASTM CI 23 • AASHTO -T113 COARSE AGGREGATE. * •» 

LIQUID LIMIT •» 
PLASTIC LIMIT * 
PLASTICITY INDEX •» 

CLAY LUMPS & FWABLEPAHTLCTES FINE AGGREGATE. % • 

• ASTM C142 • AASHTO T112 COARSE AGGREGATE. % •» 

FINBHESS MODULUS 

• ASTM C12S * 
FRACTURED FACES OF COARSE AGGREGATES. BY WEIGHT 0NE 0R M0RE FACES, % + 

QAZ 2I2 OFLHT507 OFAA TWO ORMQRE FACES. * * 

ORGANIC IMPURITIES 
• ASTM C40 „ 
„ PLATE NO.+ 
• AASHTO T2t 

OURABIUTY INDEX; 
O ASTM 03744 • AASHTO T2 to °c * 

PROCEDURE: A QCOARSE B • FINE C • COARSE A FINE * 

CLEANNESS VALUE 

• CA-227 •» 

UNCOMPACTEO VOIO CONTENT 

QAZ247 •:ASTMCI2S2 METHOD VC. * * 

comments: 

Copies to: CLIENT (1) 
THE SERVICES REFERMD TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANOARO OF CARE PRACTICED LOCALLY EOR THE REFERENCED 
METHODISE AND RELATE ONLY TO THE COMXTONISi OR SAMPLE® 
TESTED AS STATED HEREIN: WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPIIEO. AND 
HAS NOT CONFIRMED INFORMATION INCIUOMO SOURCE Of MATERUUS 
SUBMITTED BY OTHERS. 
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Authorized by CHRIS SANCHEZ 
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Submittedby D.SENJEM 

Location RICO. COLORADO 
Arch. I Engr. ANDERSON ENGINEERINQ 
Supplier t Source BORING 
Source / Location Desig. By CLIENT 

Lab No. 0981118-4 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Oate 10-21-11 

test results 

SIEVE ANALYSIS G 
FINER THAN #200 IE 

ASTMCI38 t 
ASTM CI >7 C 

TAASHTO T27 
AASHTO T11 

PHYSICAL PROPERTIES RESULTS SPECS SIEVE ANALYSIS G 
FINER THAN #200 IE 

ASTMCI38 t 
ASTM CI >7 C 

TAASHTO T27 
AASHTO T11 

user YSBOHT B VOIDS FINE AGGREGATE UNIT WEIGHT,KG/MS •» 
• ASTM C29 •AASHT0T19 VOIDS.** 
• RODDttlG • JIGGING • LOOSE COARSE AGGREGATE UMT WEIGHT. KG/M3 * 

VOIDS. * * 

ACCUMULATIVE 
* PASSING SPECIFICATION user YSBOHT B VOIDS FINE AGGREGATE UNIT WEIGHT,KG/MS •» 

• ASTM C29 •AASHT0T19 VOIDS.** 
• RODDttlG • JIGGING • LOOSE COARSE AGGREGATE UMT WEIGHT. KG/M3 * 

VOIDS. * * 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 

60 
100 

100 
99 
96 
89 
82 
68 

user YSBOHT B VOIDS FINE AGGREGATE UNIT WEIGHT,KG/MS •» 
• ASTM C29 •AASHT0T19 VOIDS.** 
• RODDttlG • JIGGING • LOOSE COARSE AGGREGATE UMT WEIGHT. KG/M3 * 

VOIDS. * * 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 

60 
100 

100 
99 
96 
89 
82 
68 

SPECIFIC 

GRAVITY 
a 

ABSORPTION 

FINE AGGREGATE SULK SPECIFIC GRAVITY * 

• ASTM ci28 • AASHTO TS4 BULK SPECIFIC GRAVITY (SSOI -» 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY •» 

• YES QNO ABSORPTION.* • 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 

60 
100 

100 
99 
96 
89 
82 
68 

SPECIFIC 

GRAVITY 
a 

ABSORPTION 
COARSE AGGREGATE BULK SPECIFIC GRAVITY * 

• ASTM CI 27 Q AASHTO T8S BULK SPECIFIC GRAVITY ISSOI •» 

AGGREGATE ORIEO APPARENT SPECIFIC GRAVITY •* 

• YES • NO ABSORPTION, * * 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 

60 
100 

100 
99 
96 
89 
82 
68 

SAND EQUIVALENT VALUE • ASTM 0241S Q AASHTO T17S SE, * * 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 

60 
100 

100 
99 
96 
89 
82 
68 

RESISTANCE 

TO 

' DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV,. *L0SS • 

• ASTM C131 Q AASHTO TSE GRADING 500 REV.. *LOSS * 200 43 RESISTANCE 

TO 

' DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV,. *L0SS • 

• ASTM C131 Q AASHTO TSE GRADING 500 REV.. *LOSS * 

UOUID UMtr a PLASTIC PROPERTIES 
• ASTM 04318 • AASHTOTS9 St T90 

METHOD 
SAMPLEAIR DRIED QYES QNO 
ESTIMATED * RETAINEO ON NO AO 

RESISTANCE 

TO 

' DEGRADATION 'LARGE COARSE AGGREGATE GRADING 200 REV . *LOSS * 

• ASTM CS3S GRADING 1000 REV.. %10SS * 

UOUID UMtr a PLASTIC PROPERTIES 
• ASTM 04318 • AASHTOTS9 St T90 

METHOD 
SAMPLEAIR DRIED QYES QNO 
ESTIMATED * RETAINEO ON NO AO UGHTWBOHT PIECES FINE AGGREGATE, % • 

QASTM C12J • AASHTO T113 COARSE AGGREGATE, * * 

uauiDUMrr -D 
PLASTIC UMIT -» 
PLASTICITY INDEX * 

RESULTS SPECS 

UGHTWBOHT PIECES FINE AGGREGATE, % • 

QASTM C12J • AASHTO T113 COARSE AGGREGATE, * * 

uauiDUMrr -D 
PLASTIC UMIT -» 
PLASTICITY INDEX * 

CLAY LUMPS SFMA8U PARTICLES FINE AGGREGATE, * * 

Q ASTM.CI42' • AASHTO T1I2 COARSE AGGREGATE;, * * 

FINENESS MODULUS 

• ASTMC12S * 

FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT ONE OR MORE FACES. % * 

• AZ 212 • FLH TS07 QFAA TWO OR MORE FACES: * • 

ORQAMCIMPUnTIES 

Q ASTM.C40 PIATEN0 + 
• A ASHTO T21 

DURABILITY INDEX 
• ASTM 03744 AASHTO T210 C 

PROCEDURE ; A • COARSE B Q FINE C • COARSE U FINE * 

CLEANNESS VALUE 

QCA227 • 

UNCOMPACTEO VOID CONTENT 
Q AZ247 • ASTM CI 252 METHOD VC. % * 

Comments : 

Copies to : CLIENT (1) 
TM£ SERVICES REFERRED TO HOTOH WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARO Of CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOiS) AND RELATE ONLY TO THE CONDfTIONISI OR SAMPLE® 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

42&QS9WTI 

REVIEWED 
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Special Instructions: 

Date of Report 11-21-11 
Job No, 3161JM098 

Event / Invoice No. 31610186-58 
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Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. I Engr. ANDERSON ENGINEERING 
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Source / Location Desig. By CUBIT 

Lab No. 0981118-6 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS jgj 
roan THAN azoo G 

ASTMC138 [ 
ASTM Cl 17 

] AASHTO T27 
AASHTO Tit 

PHYSICAL PROPERTIES RESULTS SPECS 

¥VE 
ACCUMULATIVE: 

% PASSING SPECIFICATION 
UWT WHOHT & VOIDS 

FINE AGGREGATE UNIT WEIGHT,X0/M3 4 
• ASTM C29 • AASHTO T1» VOIDS, * * 

• RODDINO n JI6GINQ • LOOSE COARSE AGGREGATE UNIT WEIGHT. KGlMt •» 

VOIDS, % •» 

s 
4 
-3 
2 
11/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
J 8 
30 
40 
60 

too 

100 
90 
74 
68 
61 
66 
48 
44 
39 
35 
29 
28 
26 
20 
18 
16 
12 

UWT WHOHT & VOIDS 
FINE AGGREGATE UNIT WEIGHT,X0/M3 4 

• ASTM C29 • AASHTO T1» VOIDS, * * 

• RODDINO n JI6GINQ • LOOSE COARSE AGGREGATE UNIT WEIGHT. KGlMt •» 

VOIDS, % •» 

s 
4 
-3 
2 
11/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
J 8 
30 
40 
60 

too 

100 
90 
74 
68 
61 
66 
48 
44 
39 
35 
29 
28 
26 
20 
18 
16 
12 

SPECIFIC 
GRAVITY 

8 

ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY 4 
i Q ASTM C I 28 • AASHTO T84 BULK SPECIFIC GRAVITY ISSOI •» 

, AGGREGATE DRIED APPARENT' SPECIFIC GRAVITY 4 
• YES QUO ABSORPTION,* 4 

s 
4 
-3 
2 
11/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
J 8 
30 
40 
60 

too 

100 
90 
74 
68 
61 
66 
48 
44 
39 
35 
29 
28 
26 
20 
18 
16 
12 

SPECIFIC 
GRAVITY 

8 

ABSORPTION 
COARSE AGGREGATE BULK SPECIFIC GRAVITY 4 
• ASTM CI 27 • AASHTO tSS BULK SPECIFIC GRAVITY ISSOI 4 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 
• YES ONO ABSORPTION, * 4 

s 
4 
-3 
2 
11/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
J 8 
30 
40 
60 

too 

100 
90 
74 
68 
61 
66 
48 
44 
39 
35 
29 
28 
26 
20 
18 
16 
12 

SAND EQurvAiarr VALUE QASTM D2419 Q AASHTO TITS SE. % 4 

s 
4 
-3 
2 
11/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
J 8 
30 
40 
60 

too 

100 
90 
74 
68 
61 
66 
48 
44 
39 
35 
29 
28 
26 
20 
18 
16 
12 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. *L0SS 4 
• ASTM CT3I • AASHTO T86 GRADING: 600 REV., KLOSS •» 200 9.3 RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. *L0SS 4 
• ASTM CT3I • AASHTO T86 GRADING: 600 REV., KLOSS •» 

LIQUID LIMIT S PLASTIC PROPBrTIES 

• ASTM 04318 QAASHTO T88 & T90 
: METHOD 

SAMPLE AIR DRIED Q YES O NO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. *L0SS 4 
• ASTM CT3I • AASHTO T86 GRADING: 600 REV., KLOSS •» 

LIQUID LIMIT S PLASTIC PROPBrTIES 

• ASTM 04318 QAASHTO T88 & T90 
: METHOD 

SAMPLE AIR DRIED Q YES O NO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV , *LOSS 4 
• ASTM C53S GRADING 1000 REV . *LOSS * 

LIQUID LIMIT S PLASTIC PROPBrTIES 

• ASTM 04318 QAASHTO T88 & T90 
: METHOD 

SAMPLE AIR DRIED Q YES O NO 
ESTIMATED % RETAINED ON NO 40 LIGHTWEIGHT PIECES FINE AGGREGATE, * 4 

• ASTM C123 •AASHTO Til J COARSE AGGREGATE. % 4 

LIQUID LIMIT -» 
PLASTIC LIMIT •» 
PLASTICITY INDEX -» 

RESULTS SPECS 

LIGHTWEIGHT PIECES FINE AGGREGATE, * 4 
• ASTM C123 •AASHTO Til J COARSE AGGREGATE. % 4 

LIQUID LIMIT -» 
PLASTIC LIMIT •» 
PLASTICITY INDEX -» 

CLAY LUMPS S FRIABLE PARTICLES FINE AGGREGATE, * •» 

• ASTM C142 • AASHTO TM 2 COARSE AGGREGATE, * 4 

FINBIESSMODULUS 
OASTMCItS <» 

FRACTURED FACES OF CQARSE AGGREGATES BY WBGHT ONE OR MORE FACES, % 4 
• AZ 212 • FLH TS07 QFAA TWO OR MORE FACES. * "» 

OflQAMC'IMFUienES 
• ASTM C40 
~ PLATE NO.-P 
• AASHTO TZ1 

DURABILITY INDEX 
Q ASTM 03744 • AASHTO T210 °c * 

PROCEDURE: A Q COARSE B Q EINE C • COARSE & FINE Df * 

CLEANNESS VALUE 
• CA 227 • 

UNCOMPACTEBVOIO CONTENT 

•J AZ 247 • ASTM C1252 METHOD VC. % • 

Commente : 

Copies to : CLIENT (1) 
THE SERVICES RLFFRRSO TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD Of CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOlSl AND RELATE ONLY TO THE CONOITIONISt OR SAMPLES! 
TESTED AS STATED HEREIN. WESTERN TCCHNOLOOieS INC. MAZES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPUEO. AND 
HAS NOT CONFIRMEO INFORMATION INCIUOINQ SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY 
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Project RICO INITIAL SOUDS REMOVAL AND DRYING 
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Type / Use of Material VARIABLE 
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Testing Authorized : 
Special Instructions: 

Date ot Report 11-21-11 
Job No. 3161JM098 

Event/ Invoice No. 31510186-69 
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Submitted by O. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON BK3INEERING 
Supplier/Source BORING 
Source / Location Oesig. By CUENT 

Lab No. 0981118-6 
Date 10-21-11 
Data 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS g 
FINER THAN *200 jg 

ASTM C13S • AASHTO T27 
ASTM C117 • AASHTO TI L 

PHYSICAL PROPERTIES RESULTS SPECS 

w* 
ACCUMULATIVE 

% PASSING SPECIFICATION IMTWENHTTVOM FINE AGGREGATE UNIT WEIGHT,KG/M3 •» 
• ASTM:C29 Q AASHTO TIB VOIDS. * • 
• RODDINQ O JIGGING Q LOOSE COARSE AGGREGATE UNIT WEIGHT, KG/M3-B 

VOIDS,** 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 
100 

too 
99 
99 
99 
96 
92 
84 
77 
67 
44 

IMTWENHTTVOM FINE AGGREGATE UNIT WEIGHT,KG/M3 •» 
• ASTM:C29 Q AASHTO TIB VOIDS. * • 
• RODDINQ O JIGGING Q LOOSE COARSE AGGREGATE UNIT WEIGHT, KG/M3-B 

VOIDS,** 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 
100 

too 
99 
99 
99 
96 
92 
84 
77 
67 
44 

SPECIFIC 
GRAVITY 

& 
ABSORPTION 

FINE; AGGREGATE BULK SPECIFIC GRAVITY * 
• ASTM C128 • AASHTO T84 BULK SPECIFIC GRAVITY ISSCIL • 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY * 
• YES QNO ABSORPTION,* • 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 
100 

too 
99 
99 
99 
96 
92 
84 
77 
67 
44 

SPECIFIC 
GRAVITY 

& 
ABSORPTION 

COARSE AGGREGATE BULK SPECIF1C GRAVITY HP 
QASTMCT27 OAASHTOTSS BULK SPECIFIC GRAVITY ISSOI + 
AGGREGATE PRIED APPARENT SPECIFIC GRAVITY * 
• YES DNO ABSORPTION,* •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 
100 

too 
99 
99 
99 
96 
92 
84 
77 
67 
44 

SATO EQUIVALENT VALUE Q ASTM 02418 Q AASHTO T178 SE. * * 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 
100 

too 
99 
99 
99 
96 
92 
84 
77 
67 
44 

RESISTANCE 
to 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., *LOSS * 
Q ASTM C131 • AASHTO T88 GRADING* BOO REV.. *L08S * 200 24 RESISTANCE 

to 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., *LOSS * 
Q ASTM C131 • AASHTO T88 GRADING* BOO REV.. *L08S * 

ucaMb UMIT a PLASI 
• ASTJA0431S 

METHOD 
S T90 

RESISTANCE 
to 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., *LOSS * 
Q ASTM C131 • AASHTO T88 GRADING* BOO REV.. *L08S * 

ucaMb UMIT a PLASI 
• ASTJA0431S 

METHOD 

TIC PROPERTIES 
• AASHTO TBI S T90 

RESISTANCE 
to 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV.. *L0SS -» 
Q ASTM CS38 GRACING 1000 REV., *LOSS •» 

SAMPLE AIH Otvtu 1_J YES L_JNO 
ESTIMATED % RETAINED ON NO 40 LIGHTWEIGHT PIECES FINE AGGREGATE. * •» 

• ASTM CI23 0 AASHTO T113 COARSE AGGREGATE, % •» 
LIQUID UMIT • 
PUSTICUMIT * 
PLASTICITY INDEX •» 

RESULTS; SPECS 

LIGHTWEIGHT PIECES FINE AGGREGATE. * •» 
• ASTM CI23 0 AASHTO T113 COARSE AGGREGATE, % •» 

LIQUID UMIT • 
PUSTICUMIT * 
PLASTICITY INDEX •» 

CLAY LUMPS a FMABIE PAHTICLES FINE AGGREGATE. * •» 
• ASTMC142 O AASHTO T112 COARSE AGGREGATE, * + 

FINENESS MODULUS 
• ASTMCI2S -A 

FRACTURED FACES OF COARSE AGGREGATES BY WBGHT ONE OR MORE FACES, * • 
QAZ212 Q FLH TS07 QFAA TWO OR MORE FACES. % • 

ORGANICIMPURITIES 
OASTMC40 Y PLATE'NO.-A 
LJ AASHTO T21 

DURABILITY INOEX 
• ASTM 03744 Q AASHTO T2I0 °C * 

PROCEDURE : A Q COARSE 8QFIN6 C • COARSE & FINE DL"* 

CLEANNESS VALUE 
• CA227 •» 

UNCOMPACTED VOID CONTENT 
Q AZ247 Q ASTM C1262 METHOD VC. * • 

Comments: 

Copies to: CUENT (11 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED M ACCORDANCE 
WITH tHE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFEREHCEO 
METHOOISi AND RELATE ONLY TO THE CONDITIONIS1 OR SAMPUISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR MPUEO. AND 
HAS NOT CONFIRMED INFORMATION WCLUD1NO SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

««©»WT! 

REVIEWED BY 



© Western 
Technologies 
inc. 
the quality people 

since 1955 

278 Sawyer Drive, No. 2 
Burango, Colorado 81302 
(970) 375-9033 • fax; 375-9034 

Client ANOERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location PDF-2 
Reference: ASTM 

Date of Report 11-28-11 
Job No. 31S1JM098 

Event / Invoice No. 31510186-66 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source / Location Desig. By CLIENT 

Lab No. 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

Special Instructions: 

ELEVATION IFT1 
2 
6 
11 
17 
21 
28 

TEST RESULTS 
MOISTURE CONTENT l%) 

17.5 
20.4 
29.9 
55.9 
62.8 
41.0 

ATTEBBEROS: LL 
NV 

.PL 
NV 

n 
NP 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies lb: CLIENT <21 

oco 0£ 
-to 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANOARD OF CARE iPRACTICEO, LOCALLY FOR THE 
REFERENCED MCTHOO(S) AND RELATE ONLY TO THE CONOITIONIS* OR 
SAMPIE(S) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 
IMPLIED. ANO HAS NOT CONFIRMED; INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMITTED BY OTHERS. 

REVIEWED BY 



A w Western 
Technologies 
inc. 
The Quality People 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project mco INITIAL SOUOS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source A Location PDF-2. 2-5' ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 11-28-11 
Job No. 3161JM098 

Event / Invoice No. 31610186-67 
Authorized by CMOS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJBM 

Location RICO, COLORADO 
Arch. / Eitgr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CUBIT 

Lab No. 0981123-1 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

test results 

sieve analysis Cg 
FtNBt THAM *200 09 

astm ci38 • aashto t27 
astm ci 17 (~1 aashto til 

PHYSICAL PROPERTIES results specs 

#ve 
accumulative 

% passing specification UI6T WBQHT & VOIDS fine aggregate unit we.ght.xg/m3 • 
oastmc28 • aashto t19 voios, % • 
• rodoing •jigging •loose coarse aggregate unit weight, kg/m3 * 

voids. * • 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
so 
100 

100 
99 
99 
99 
98 
82 

UI6T WBQHT & VOIDS fine aggregate unit we.ght.xg/m3 • 
oastmc28 • aashto t19 voios, % • 
• rodoing •jigging •loose coarse aggregate unit weight, kg/m3 * 

voids. * • 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
so 
100 

100 
99 
99 
99 
98 
82 

specific 
GRAVITY 

a 
ABSORPnON 

fine aggregate suuc specific gravity -» 
• astm c128 • aashto ts4 bulk specific gravity (ssoi •» 
aggregate orieo apparent specific gravity • 
• yes Q no absorption. % •* 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
so 
100 

100 
99 
99 
99 
98 
82 

specific 
GRAVITY 

a 
ABSORPnON 

coarse aggregate bulk specific gravity •* 
• astm ci27 • aashto t8s bulk specific gravity (ssoi •* 
aggregate dried apparent specific gravity * 
• «s ono absorption, % • 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
so 
100 

100 
99 
99 
99 
98 
82 

8an0 equivalent value • astm 02419 •aashto t17s ss. * • 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
so 
100 

100 
99 
99 
99 
98 
82 

resistance 
to 

degradation 

small coarse aggregate graoing 100 rev., %loss -» 
• astm ciai •aashto fee grading soorev..*loss •» 200 28 resistance 

to 
degradation 

small coarse aggregate graoing 100 rev., %loss -» 
• astm ciai •aashto fee grading soorev..*loss •» 

uowo umit a plastic properties 
• astm d4318 • aashto t88 & too 
methoo 
sample air orieo DyES • no 
estimated % retained on no 40 

resistance 
to 

degradation large coarse aggregate grading 200 rev.,*l0ss -0 
' • astm c635 graoing 1000 rev-. %loss •» 

uowo umit a plastic properties 
• astm d4318 • aashto t88 & too 
methoo 
sample air orieo DyES • no 
estimated % retained on no 40 ughtwbght pieces pine aggregate. * 4 

• astm ci 23 • aashto t113 coarse aggregate. % •» 

liquid limit 
plastic limit •» 
plasticity index- •» 

results specs 

ughtwbght pieces pine aggregate. * 4 
• astm ci 23 • aashto t113 coarse aggregate. % •» 

liquid limit 
plastic limit •» 
plasticity index- •» 

clay lumps & friable particles pine aggregate. * * 
• astm c142 • aashto t112 coarse aggregate. * * 

finbiebsmodulus 
• astm cm • 

fractured faces of coarse aggregates by whght one or more faces. % •» 
• *2 212 •flh tsot q paa two or more faces; % •» 

organic impurities 
• astm €40 „ plate mo.-o 
LJ aashto t2i 

durabiuty index 
• astm 03744 • aashto t210 °e 

procedure: a • coarse 8 • fine c • coarse & fine d' "* 

cleanness value 
• ca 227 •» 

uncompacted void contbtt 
Q az 247 • astm c1292 methoo VC, % * 

comments : 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
. f.i icoiT Ml WITH THE STANDARD OF CARE PftACTlCEO LOCALLY FOR THE REFERENCED 

uoptasio. ULIcni l»» MCTHOtMSI AND RELATE ONLY TO THE CONDITIONtSJ OR SAMPU18) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR - REPRESENTATION, EXPRESSED OR IMPUEO. AND 
HAS NOT CONFIRMEO INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY 



0 Western 
Technologies 
Inc. 
the quality people 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project mco INITIAL SOUDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location POF-2. 10-15'ELEVAT1ON 
Testing Authorized: 
Special Instructions: 

Date of Report 11-28-11 
Job No. 3161JM098 

Event I Invoice No. 31810188-68 
Authorized by CHRiS SANCHEZ 

Sampled by CLIENT 
Submitted by O.SENJSM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Deslg. 8v CUBJT 

Lab No. 0981123-2 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS C 
FMER THAN *200 C 

ASTM C138 jj 
ASTM Ct 17 | 

lCP-31 
CP41 

PHYSICAL PROPERTIES RESULTS SPECS 

^VE 
ACCUMULATIVE 
%pAssma SPECIFICATION tlMT W0GHT O VOID8 FINE AGGREGATE UN,TWE.GHT.*G/M3 4 

QASTMCW • AASHTO Tt8 VOIDS, * 4 
• RODDINO • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT. KG/MS 4 

VOIDS, % 4 

S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
N0.4 

8 
10 
18 
30 
40 
80 
100 

100 
89 
98 
96 
93 
78 

tlMT W0GHT O VOID8 FINE AGGREGATE UN,TWE.GHT.*G/M3 4 
QASTMCW • AASHTO Tt8 VOIDS, * 4 
• RODDINO • JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT. KG/MS 4 

VOIDS, % 4 

S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
N0.4 

8 
10 
18 
30 
40 
80 
100 

100 
89 
98 
96 
93 
78 

SPECIFIC 

GRAVITY 

& 

ABSORPTION 

FINE AGGREGATE BUUC SPECIFIC GRAVITY 4 
• ASTM CI28 • AASHTO T84 SULK SPECIFIC GRAVITY ISSOI 4 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 
• yes Ono absorption, % •* 

S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
N0.4 

8 
10 
18 
30 
40 
80 
100 

100 
89 
98 
96 
93 
78 

SPECIFIC 

GRAVITY 

& 

ABSORPTION 
COARSE AGGREGATE BULK SPECIFIC GRAVITY 4 
O ASTM C127 0 AASHTO TSS BULK SPECIFIC GRAVITY ISSOI 4 
AGGREGATE OR1EO APPARENT SPECIFIC GRAVITY 4 
• yes Ono absorption, * -» 

S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
N0.4 

8 
10 
18 
30 
40 
80 
100 

100 
89 
98 
96 
93 
78 

8AK0 EOUIVALB4T VALUE • ASTM 02418 • AASHTO T178 SE. * 4 

S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
N0.4 

8 
10 
18 
30 
40 
80 
100 

100 
89 
98 
96 
93 
78 

RESISTANCE 

TO 

DEGRADATION: 

SMALL COARSE AGGREGATE GRADING 100 REV.. *LOSS 4 
• ASTMC13I • AASHTO TBS GRAOING 600 REV., %L0SS •* 200 37 RESISTANCE 

TO 

DEGRADATION: 

SMALL COARSE AGGREGATE GRADING 100 REV.. *LOSS 4 
• ASTMC13I • AASHTO TBS GRAOING 600 REV., %L0SS •* 

uoum UMIT & FtAsnc FnorerrtES 
• ASTM 04318 • AASHTO TS9 A T90 

; METHOD 
SAMPLE AIR OWED QvES • NO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION: LARGE COARSE AGGREGATE GRADING 200 REV.. %LOSS 4 
0ASTMCB36 GRAOING 1000REV., HLOSS 4 

uoum UMIT & FtAsnc FnorerrtES 
• ASTM 04318 • AASHTO TS9 A T90 

; METHOD 
SAMPLE AIR OWED QvES • NO 
ESTIMATED % RETAINED ON NO 40 UGHTWBGWT PIECES FINE AGGREGATE. * 4 

• ASTM CT23 • AASHTO Tl 13 COARSE AGGREGATE, * 4 

UOUIO UMIT 4 
plastic limit 4 
PLASTICITY INDEX -» 

RESULTS. i SPECS 

UGHTWBGWT PIECES FINE AGGREGATE. * 4 
• ASTM CT23 • AASHTO Tl 13 COARSE AGGREGATE, * 4 

UOUIO UMIT 4 
plastic limit 4 
PLASTICITY INDEX -» 

CLAY U/MPS 4 FRIABLE PARTICLES FINE AGGREGATE. *, 4 
• ASTM C142 • AASHTO T112 COARSE AGGREGATE. * 4 

FINENESS MODULUS 
• ASTMCIZS 4 

FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT ONE OR MORE FACES. % 4 

• AZ212 O FLH T507 QFAA TWO OR MORE FACES. * 4 

OROAMC IMPURITIES 
Q ASTM C40 
• AASHTO T21 

DURA8IUTTINOEX 
• ASTM 03744 • AASHTO T2I0 De "* 

PROCEDURE: A 0 COARSE B QFINE C 0 COARSE & FINE D< * 

CLEANNESS VALUE 

OCA 227 4 
UNCOMPACTEO VOID CONTBIT 

O AZ 247 QASTM CI252 METHOD VC. * 4 

Comments: 

Copies to: CLIENT (11 

426©99 WT»: 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOtS! AND RELATE ONLY TO THE CONOITIONISI OR SAMFUlSl 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MARES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUSMiTTEO BY OTHERS. 

REVIEWED BY 



Western 
Technologies 
Inc. 
the quality people 

Since 1955 

278 sawyer drive, no, 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INTTIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location POF-2. 20-26' ELEVATION 
Testing Authorized: 
Special Instructions ; 

Date of Report 11-28-11 
Job No. 3161JM098 

Event 7 Invoice No. 31510186-69 
Authorized by CMOS SANCHEZ 

Sampled by CUBIT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERINQ 
Supplier / Source BORING 
Source / Locetion Desig. By CUENT 

Lab No. 0981123-3 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

test results 

SIEVE ANAtYStS R 
FINER THAN #300 § 

ASTM C136 C 
ASTM C117 C 

AASHTO T27 
AASHTO Til 

PHYSICAL PBOPERTIES RESULTS SPECS 

'IP* 
ACCUMULATIVE 

% PASSING SPECIFICATION UWT WBQHT & VOIDS FINE AGGREGATE UNIT WEIGHT.KG/M3 •» 

P ASTM C29 Q AASHTO 118 VOIDS, % 4 

• ROODING P JIGGING • LOOSE • COARSE AGGREGATE UNIT WEIGHT. KGIM3 *8 

VOIDS, « •* 

6 
4 
3 
2 

1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No;4 

8 
10 
16 
30 
40 

60 
100 

100 
98 
97 
96 
96 
96 
96 
94 
90 
86 
81 
68 

UWT WBQHT & VOIDS FINE AGGREGATE UNIT WEIGHT.KG/M3 •» 

P ASTM C29 Q AASHTO 118 VOIDS, % 4 

• ROODING P JIGGING • LOOSE • COARSE AGGREGATE UNIT WEIGHT. KGIM3 *8 

VOIDS, « •* 

6 
4 
3 
2 

1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No;4 

8 
10 
16 
30 
40 

60 
100 

100 
98 
97 
96 
96 
96 
96 
94 
90 
86 
81 
68 

SPECIFIC 

GRAVITY 

a 
ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY •» 

Q ASTM.C128 P AASHTO TB4 BULK SPECIFIC GRAVITY (SSDI 4 
AGGREGATE ORIEB APPARENT SPECIFIC GRAVITY • 

P YES • NO ABSORPTION; % -» 

6 
4 
3 
2 

1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No;4 

8 
10 
16 
30 
40 

60 
100 

100 
98 
97 
96 
96 
96 
96 
94 
90 
86 
81 
68 

SPECIFIC 

GRAVITY 

a 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC GRAVITY -ft 

P ASTM C127 P AASHTO T85 SULK SPECIFIC GRAVITY ISSOl •» 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY -» 

P YES P NO ABSORPTION. * 4 

6 
4 
3 
2 

1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No;4 

8 
10 
16 
30 
40 

60 
100 

100 
98 
97 
96 
96 
96 
96 
94 
90 
86 
81 
68 

SAND EOUIVAIEHT VALUE Q ASTM 02419 • AASHTO T176 SE. % • 

6 
4 
3 
2 

1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No;4 

8 
10 
16 
30 
40 

60 
100 

100 
98 
97 
96 
96 
96 
96 
94 
90 
86 
81 
68 

RESISTANCE 

TO 

: DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. *LOSS •* 

. P ASTM CIS! P AASHTO T9B GRADING 500 REV., *LOSS * 200 45 RESISTANCE 

TO 

: DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. *LOSS •* 

. P ASTM CIS! P AASHTO T9B GRADING 500 REV., *LOSS * 

UOWD UMIT « PLASTIC PROPH1T1E8 

P ASTM 043.18 • AASHTO T89 » TOO 
METHOD 
(SAMPLE. AM OWED • YES • NO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

: DEGRADATION LARQE COARSE AGGREGATE GRADING 200 REV.. ikOSS •> 

P ASTM CS3S GRADING 1000 REV., KLOSS • 

UOWD UMIT « PLASTIC PROPH1T1E8 

P ASTM 043.18 • AASHTO T89 » TOO 
METHOD 
(SAMPLE. AM OWED • YES • NO 
ESTIMATED % RETAINED ON NO 40 ; UGHTWBOHT PIECES FINE AGGREGATE, % •» 

• ASTM CI 23 • AASHTO T113 COARSE AGGREGATE, % •» 

UQUID LIMIT •» 
PLASTIC LIMIT • 
PLASTICITY INDEX •» 

RESULTS SPECS 

; UGHTWBOHT PIECES FINE AGGREGATE, % •» 

• ASTM CI 23 • AASHTO T113 COARSE AGGREGATE, % •» 

UQUID LIMIT •» 
PLASTIC LIMIT • 
PLASTICITY INDEX •» 

CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE; % 4 
• ASTM C 14a • AASHTO Til a COARSE AGGREGATE. % •» 

FINENESS MODULUS 

OASTM ETAS * 
FRACTURED FACE8 OF COARSE AGGREGATES BY WBGHT ONE OR MORE FACES. % 4 
• AZ 212 •FIHTS07 pFAA TWO OR MORE FACES. * + 

OROANIC IMPURITIES 
OASTM CAO 
• AASHTO T21 

DURABILITY INDEX . 
• ASTM 03744 • AASHTO T210 Dc ' 

PROCEOURE: A • COARSE 8 P FINE . C Q COARSE 4 FINE * 

CLEANNESS VALUE 

• CA 227 

UNCOMPACTED VOID CONTENT 

Q AZ 247 • ASTM C I 282 METHOD VC, * * 

comments ; 

copies to : client it) 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED W ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED IOCAU.V FOR THE REFERENCED 
MrmOOlS) AND RELATE ONLY TO THE CONDITJONtS) OR SAMPL&S) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC- MAKES NO 
OTHER WARRANTY. OR REPRESENTATION, EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

426®93 WTI 
REVIEWED BY 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOUDS REMOVAL AND DRYING 
Contractor HARE CONSTRUCTION 
Type / Use ol Materiel VARIABLE 
Sample Source / Location PDF-2,27-30' ELEVATION 
Testing Authorized: 
Special Instructions: 

Data of Report 11-28-11 
JobNo. 3161JM098 

Event / Invoice No. 31810188-70 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location MCO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Deslg. By CUBST 

Lab No. 0981123-4 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SiEVE ANALYSIS £ 
FINat THAN #200 £ 

ASTM C138 0 
ASTM CI 17 | 

]CP*1 
CP-31 

PHYSICAL PROPERTIES RESULTS SPECS 

w* 
ACCUMULATIVE 

% PASSING SPECIFICATION UWT WBQHT & V®®8 FINE AGGREGATE UNIT WEIGHT,KG/M® •» 

• ASTMC29 £] AASHTO Tie VOIDS,** 
• ROOOING • JIGGING • LOOSE COARSE AGGREGATE UNtT WEIGHT. KGIM3* 

VOIOS, * * 

6 
4 
3 
2 
1 1/2 
i 
3/4 
1/2 
3/a 
1/4 
N0.4 

8 
10 
18 
30 
40 
60 
too 

100 
89 
76 
66 
69 
61 
47 
42 
39 
36 
34 
31 
30 
28 
28 
24 
23 
20 

UWT WBQHT & V®®8 FINE AGGREGATE UNIT WEIGHT,KG/M® •» 

• ASTMC29 £] AASHTO Tie VOIDS,** 
• ROOOING • JIGGING • LOOSE COARSE AGGREGATE UNtT WEIGHT. KGIM3* 

VOIOS, * * 

6 
4 
3 
2 
1 1/2 
i 
3/4 
1/2 
3/a 
1/4 
N0.4 

8 
10 
18 
30 
40 
60 
too 

100 
89 
76 
66 
69 
61 
47 
42 
39 
36 
34 
31 
30 
28 
28 
24 
23 
20 

SPECIFIC 

GRAvrry 

a 
ABSORPTION 

FIIK AGGREGATE BULKSPECIFICGRAV1TY * 
• ASTM C128 • AASHTO TS4 BULK SPECIFIC GRAVITY iSSOl * 
AGGREGATE ORIEO APPARENT StCIW GRAVITY * 
• ves C3 NO ABSORPTION.** 

6 
4 
3 
2 
1 1/2 
i 
3/4 
1/2 
3/a 
1/4 
N0.4 

8 
10 
18 
30 
40 
60 
too 

100 
89 
76 
66 
69 
61 
47 
42 
39 
36 
34 
31 
30 
28 
28 
24 
23 
20 

SPECIFIC 

GRAvrry 

a 
ABSORPTION 

COARSE: AGGREGATE BULK! SPECIFIC GRAVITY * 
• ASTM C127 • AASHTO TSS BULK SPECIFIC GRAVITY ISSOl * 
AGGREGATE ORIEO APPARENT:SPECIFIC GRAVITY * 
OVES •NO ABSORPTION.** 

6 
4 
3 
2 
1 1/2 
i 
3/4 
1/2 
3/a 
1/4 
N0.4 

8 
10 
18 
30 
40 
60 
too 

100 
89 
76 
66 
69 
61 
47 
42 
39 
36 
34 
31 
30 
28 
28 
24 
23 
20 

SAND EOUIVAUMT VALUE • ASTM D241B Q AASHTO TITS SE, * * 

6 
4 
3 
2 
1 1/2 
i 
3/4 
1/2 
3/a 
1/4 
N0.4 

8 
10 
18 
30 
40 
60 
too 

100 
89 
76 
66 
69 
61 
47 
42 
39 
36 
34 
31 
30 
28 
28 
24 
23 
20 

RESISTANCE 

TO 

DEGRADATION 

SMAU, COARSE AGGREGATE GRADING 100 REV.. *LOSS • 
• ASTMC131 • AASHTO TSB GRADING 600 REV.. *L0SS * 200 18 RESISTANCE 

TO 

DEGRADATION 

SMAU, COARSE AGGREGATE GRADING 100 REV.. *LOSS • 
• ASTMC131 • AASHTO TSB GRADING 600 REV.. *L0SS * 

UOUID LIMIT a PLASTIC PROPERTIES 
• ASTM 04318 O AASHTO TSS * T80 
METHOD 
SAMPLE AIR DRIED QVES QNO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV.. *LOSS * 
• ASTMCS3S GRADING 1000 REV., «LOSS * 

UOUID LIMIT a PLASTIC PROPERTIES 
• ASTM 04318 O AASHTO TSS * T80 
METHOD 
SAMPLE AIR DRIED QVES QNO 
ESTIMATED % RETAINED ON NO 40 UOHTWBGHT PIECES FINE AGGREGATE, % * 

• ASTM c m £) AASHTO T113 COARSE AGGREGATE, * * 

UOUIO LIMIT * 
PLASTIC UMIT * 
PLASTICITY INDEX -» 

RESULTS SPECS 

UOHTWBGHT PIECES FINE AGGREGATE, % * 

• ASTM c m £) AASHTO T113 COARSE AGGREGATE, * * 

UOUIO LIMIT * 
PLASTIC UMIT * 
PLASTICITY INDEX -» 

CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE, * * 

• ASTM C142 • AASHTO T112 COARSE AGGREGATE, * * 

RN8EESS MODULUS 
• ASTM C125 -» 

FRACTURED FACES OP COARSE AGGREGATES BY WBGHT 0Ne OR MORE FACES, * • 

EJAZZU £) FLHTS07 QFAA TWO OR MORE FACES. * * 

ORGANIC IMPURITIES 
• ASTMC40 pLATlN0 + 

• AASHTO T21 

OURASIUTY INDEX 
•lASTM D3744 • AASHTO 7210 C 

PROCEDURE : A • COARSE B Q FINE c Q COARSE 1 FINE Dl * 

CLEANNESS VALUE 
• CA 227 * 

UNCOMPACTEO VOID CONTENT 
O AZ247 • ASTM'C * 262 METHOD! VC. % * 

Comments: 

Copies to : CLIENT (11 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED M ACCORDANCE 
WITH THE STANOARO OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOD!® AND RELATE ONLY TO THE CONOmONISI OR SAMPLEISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED, AND 
HAS HOT CONFIRM ED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

426©9BWtl 

REVIEWED BV 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY. INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOUDS REMOVAL ft DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location PDF-3 
Reference: ASTM 
Special Instructions: 

Date of Report 11-18-11 
JobNo. 3151JM098 

Event / Invoice No. 31510188-50 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier /Source BORINGS 
Source / Location Desig. By CUBIT 

Lab No. 0981118 
Data 10-21-11 
Data 10-2011 
Date 10-21-11 

Date 10-21 t11 

ELEVATION (FT! 
4 
9 

19 
24 

MOISTURE CONTENT l%l 
18.0 
30.2 
39:8 
53.7 

test results 

ATTERBERQS: U PL JH 
27 27 NP 

40 40 NP 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION. ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CUENT (2) 

OC4 
tnm a 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCOROANCE 
WITH THE STANOARD Of CARE PRACTICED LOCALLY FOR THE 
REFERENCED METHOO(S) AND RELATE ONLY TO THE CONDITIONISI Ofl 
SAMPIEIS) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 
.IMPLIED; .AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMITTED BY OTHERS. 

REVIEWED BY 
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Western 
Technologies 
inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

CSent ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location POF-3,0-3.5' ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 11-21-11 
Job No. 3151JM098 

Event / Invoice No. 31510186-51 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D.SENJEM 

Location RICO, COLORADO 
Arch./Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Deslg. By CLIENT 

Lab No. 0991112-1 
Date 10-21-11 
Date 10-21-11 
Data 10-31-11 

Date 10-21-11 

test results 

SIEVE ANALYSIS : CP-31 
mat than no. 200 ; 

neve 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No:4 

8 
10 
18 
30 
40 
SO 

100 
200 

ACCUMULATIVE 
« PASSING 

100 
99 
90 
81 
71 
68 
56 
54 
48 
40 
34 
29 
20 
15 

SPECIFICATION 

LABORATORY COMPACTION CHARACTBUSnCS I ASTM0698 METHOD C 

SAMPLE PREPARATION: GO WET • DRY 
HAMMER USED: 

ggzW.CfReOLABFACE •OTHER 
• MECHANICAL ®MANUAL 

PROJECT PROCTOR ID: 20 
MAXIMUM DENSITY. LSF/FTl •> 131.7 
OptiMUM MOISTURE CONTENT, % -4 7.8 

OVERSI2E AGGREGATE I 

ASSUMED BULK SPECIFIC GRAVITY : 2.65 
ASSUMB9 ABSORPTION, % 1.0 
% OVERSIZE IN LAS SAMPLE : 0 

ASSUM® SPECIFIC GRAVITY : 2.85 
IN ZERO AIR VOID CURVE 

5.0 7,0 9.0 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT • SPECS 
UOUIO A PLASTIC PROPERTIES : 

LIQUID LIMIT 
ESTIMATED % RETAINED ON NO. 40 PLASTIC LIMIT • 
SAMPLE AIR DRIED • YES QNO PLASTICITY INDEX -* 

RESISTANCE TO DEGRADATION OFSMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV. % LOSS + 
GRADING BOO REV, % LOSS •» 

MOISTURE CONTENT : 
PORTION TESTED % DRY WEIGHT -» 

SPECIFIC GRAVITY : 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY © 20EC 

EXPANSICW / COMIWSiaON PROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % • ' 

MAXIMUM SWELL PRESSURE, KSF • 
SURCHARGE. KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

pH DETERMINATION: 
pH HP 

EXPANSICW / COMIWSiaON PROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % • ' 

MAXIMUM SWELL PRESSURE, KSF • 
SURCHARGE. KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM •* 

EXPANSICW / COMIWSiaON PROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % • ' 

MAXIMUM SWELL PRESSURE, KSF • 
SURCHARGE. KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF MINIMUM RESISTIVITY : 

OHM^CM • 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments : 

Copies to: client (1) the services referred to herein were performeo in accordance with the standard of care practiced locally for the referenced 
methodist. and relate only to the conoittonisi or sampieis! 
tested as stated herein. western technologies inc. maxes no other warranty or representation. expressed or implied, ano 
has not confirmed information inciuding source of materials submitted by others. 

43s®99 w.ti 
REVIEWED BY 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No, 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

CHent ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Protect RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location POF-3,10-12 6' ELEVATION 
Testing Authorized;: 
Special Instructions: 

Date of Report 11-21-11 
Job No. 3161JM098 

Event / invoice No. 31810188-62 
Authorized by CMOS SANCHEZ 

Sampled by CUENT 
Submitted by O. 8ENJEM 

Location RICO, COLORADO 
Arch- / Engr. ANDERSON ENGINEERING 
Supplier / Source SORING 
Source I Location Oaaig. By CUBIT 

Lab No. 0981118-3 
Date 10-21-11 
Data 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALY8W § 
FMBI THAN f200 § 

ASTMC138 • AASHTO T2T 
ASTMC117 fj AASHTO till 

PHYSICAL PROPERTIES RESULTS SPECS 

ACCUMULATIVE 
% PASSING SPECIFICATION UMrrWEiOHTbVOIDS FINE AGGREGATE UNIT WEIGHT,KG/M  ̂ • 

QASTM C28 • AASHTO T19 VOIDS. * 4 
• RODOINO QJIOOINO • LOOSE COARSE AGGREGATE UNIT WEIGHT. KG/M3 

VOIDS, .* — 

8 
4 
3 
2 
1 112 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 

100 

100 
99 
99 
99 
98 

UMrrWEiOHTbVOIDS FINE AGGREGATE UNIT WEIGHT,KG/M  ̂ • 
QASTM C28 • AASHTO T19 VOIDS. * 4 
• RODOINO QJIOOINO • LOOSE COARSE AGGREGATE UNIT WEIGHT. KG/M3 

VOIDS, .* — 

8 
4 
3 
2 
1 112 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 

100 

100 
99 
99 
99 
98 

SPECIFIC 
GRAVITY 

* 

ABSORPTION 

FOR AGGREGATE BULKSPECIFIC GRAVITY • 
QASTM C128 •AASHTO T84 BULK SPECIFIC GRAVITY (SSD) 4 

AGGREGATE OfUED APPARENT SPECIFIC GRAVITY 4 
• YES • NO ABSORPTION. * 4 

8 
4 
3 
2 
1 112 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 

100 

100 
99 
99 
99 
98 

SPECIFIC 
GRAVITY 

* 

ABSORPTION 
COARSE AGGREGATE 8UU SPECIFIC GRAVITY 4 
QASTM C127 • AASHTO TBS StAK SPECIFIC GRAVITY ISSO) 4 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 
• YES QNO -ABSORPTION, * • 

8 
4 
3 
2 
1 112 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 

100 

100 
99 
99 
99 
98 

SANO EOUtVAL«T VALUE QASTM 02419 QAASHTO TI7S SE, * 4 

8 
4 
3 
2 
1 112 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
60 

100 

100 
99 
99 
99 
98 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., ttLOSS 4 
• AStM C131 Q AASHTO T96 GRADING 800 REV., *LOSS 4 200 92 RESISTANCE 

TO 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., ttLOSS 4 
• AStM C131 Q AASHTO T96 GRADING 800 REV., *LOSS 4 

uourauMtra PLASTIC PROPERTIES 
• *STM 04318 Q AASHTO TS9&T90 
METHOD 
SAMPLE AIR OWED • YES QHO 
ESTIMATED * RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., ttLOSS 4 
• AStM C131 Q AASHTO T96 GRADING 800 REV., *LOSS 4 

uourauMtra PLASTIC PROPERTIES 
• *STM 04318 Q AASHTO TS9&T90 
METHOD 
SAMPLE AIR OWED • YES QHO 
ESTIMATED * RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV.. %L0SS 4 
• ASTM CS35 GRADING 1000 REV- %LQSS 4 

uourauMtra PLASTIC PROPERTIES 
• *STM 04318 Q AASHTO TS9&T90 
METHOD 
SAMPLE AIR OWED • YES QHO 
ESTIMATED * RETAINED ON NO 40 UGHTWBGHT PIECES FINE AGGREGATES % •* 

QASTMC123 • AASHTO T113 COARSE AGGREGATE, % 4 
LIQUID LIMIT •» 
PLASTIC LIMIT • 
PLASTICITY INDEX 4 

RESULTS SPECS ; 

UGHTWBGHT PIECES FINE AGGREGATES % •* 
QASTMC123 • AASHTO T113 COARSE AGGREGATE, % 4 

LIQUID LIMIT •» 
PLASTIC LIMIT • 
PLASTICITY INDEX 4 

CLAY LUMP8 & FRIABLE PARTICLES FINE AGGREGATE. * 4 
• ASTMC142 •AASHTO T112 COARSE AGGREGATE. % — 

ftnsress MODULUS 
• ASTMC128 4 

FRACTURED FACES OF COARSE AGGREGATES BY WBGHT ONE OR MORE FACES. % 4 
• AZ212 QFLMTS07 QFAA TWO OR MOW FACES. * 4 

ORQAMC IMPURmES 

gAS™C4° PUTS HO-
Q AASHTO T21 

DURABILITY INDEX 
QASTM 03T44 • AASHTO T2I0 °c * 

PROCEDURE; A • COARSE 8 • FINE C • COARSE & FINE D< * 
CLEANNESS VALUE 
• CA 227 • 

UNCOMPACTED VOID CONTENT 
• AZ247 •ASTMC1252 METHOD VC. * • 

Comments : 

Copies to : CUENT (11 

4?6©S9WT5 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED 04 ACCORDANCE 
WITH THE STANOAAO OF CARE PRACTICED LOCALLY FOR TH5 REFERENCED 
METH004S) AND . RELATE ONLY TO THE CONOfflONtS) Oft SAMfeCIS} 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAXES NO 
OTHER WARRANTY OR REPRESENTATION. EXFRES5EO OR tMfUED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY 



Western 
Technologies 
Inc. 
The Quality People 

since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
877 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOUDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
type I Use of Material VARIABLE 
Sample Source / Location POF-3. 23-28' ELEVATION 
Testing Authorized : 
Special Instructions: 

Date of Report 11-21-11 
Job No. 3151JM098 

Event I Invoice No. 31610188-53 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by 0, SENJEM 

Location MCO.COLORADO 
Arch. / Engr. ANDERSON BK3INEERINQ 
Supplier / Source BORMQ 
Source / Location Desig. By CU04T 

Lab No. 0981118-4 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVEAMALVSIS jg 
FINER THAN #200 | 

ASTM C139 Q AASHTO T27 
ASTMC1I7 O AASHTO TI l 

PHYSICAL PROPERTIES RESULTS SPECS 

ACCUMULATIVE 
% PASSING SPECIFICATION UNIT WBOHT & VOIDS FINE AGGREGATE UN.T WEIGHT.XG/M3 A 

QASTMCAE p AASHTO Tie voios. * •» 

PRODDING • JIGGING P LOOSE COARSE AGGREGATE UNIT WEIGHT. XG/M3-A 
VOIOS. * • 

5 
4 
3 
2 

1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No;4 

8 
10 
16 
30 
40 
60 
too 

100 
99 
98 
97 
96 
96 
93 
90 

UNIT WBOHT & VOIDS FINE AGGREGATE UN.T WEIGHT.XG/M3 A 
QASTMCAE p AASHTO Tie voios. * •» 

PRODDING • JIGGING P LOOSE COARSE AGGREGATE UNIT WEIGHT. XG/M3-A 
VOIOS. * • 

5 
4 
3 
2 

1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No;4 

8 
10 
16 
30 
40 
60 
too 

100 
99 
98 
97 
96 
96 
93 
90 

SPECIFIC 
GRAVITY 

a. 
ABSORPTION 

PINE AGGREGATE BULK SPECIFIC GRAVITY •» 
PASTM CUB P AASHTO T84 BULK SPECIFIC GRAVITY ISSOI 
AGGREGATE; ORIEO APPARENT SPECIFIC GRAVITY •» 
P YES P NO , ABSORPTION. * • 

5 
4 
3 
2 

1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No;4 

8 
10 
16 
30 
40 
60 
too 

100 
99 
98 
97 
96 
96 
93 
90 

SPECIFIC 
GRAVITY 

a. 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC GRAVITY <4 
PASTM C127 PAASHTO TSS BULX SPECIFIC GRAVITY ISSOI • 
AGGREGATE ORIEO APPARENT SPECIFIC GRAVITY -» 
PYES PNO ABSORPTION.* • 

5 
4 
3 
2 

1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No;4 

8 
10 
16 
30 
40 
60 
too 

100 
99 
98 
97 
96 
96 
93 
90 

SAND EQUIVALENT VALUE P ASTM 02418 P AASHTO T176. SE. * •.<* 

5 
4 
3 
2 

1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No;4 

8 
10 
16 
30 
40 
60 
too 

100 
99 
98 
97 
96 
96 
93 
90 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., KLOSS 4 
P ASTM C131 P AASHTO T86 GRADING SOO REV.. *TOSS -» 200 84 RESISTANCE 

TO 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., KLOSS 4 
P ASTM C131 P AASHTO T86 GRADING SOO REV.. *TOSS -» 

uiaao uMiT a PLASTIC PROPERTIES 
• ASTM 04318 Q AASHTO T6B 4 T90 
METHOD 
SAMPLE AIR ORIEO QYES Q HO 
ESTIMATED * RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., KLOSS 4 
P ASTM C131 P AASHTO T86 GRADING SOO REV.. *TOSS -» 

uiaao uMiT a PLASTIC PROPERTIES 
• ASTM 04318 Q AASHTO T6B 4 T90 
METHOD 
SAMPLE AIR ORIEO QYES Q HO 
ESTIMATED * RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REVL. WLOSS •> 
• ASTM CB38 GRADING 1000 REV.. WLOSS • 

uiaao uMiT a PLASTIC PROPERTIES 
• ASTM 04318 Q AASHTO T6B 4 T90 
METHOD 
SAMPLE AIR ORIEO QYES Q HO 
ESTIMATED * RETAINED ON NO 40 UOHTWBFLHT PIECES PINE AGGREGATE. * •» 

PASTM CI23 PAASHFPT113 COARSE AGGREGATE. % •» 

LIQUID LIMIT * 
PLASTIC LIMIT * 
PLASTICITY INDEX • 

RESULTS SPECS 

UOHTWBFLHT PIECES PINE AGGREGATE. * •» 
PASTM CI23 PAASHFPT113 COARSE AGGREGATE. % •» 

LIQUID LIMIT * 
PLASTIC LIMIT * 
PLASTICITY INDEX • 

CLAY LUMPS * FRIABLE PABTICUS FINE AGGREGATE. * -» 
PASTM C142 • AASHTO TIL2 COARSE AGGREGATE. % •» 

FINENESS MODULUS 
•ASTMCIZS * 

FBACTUREDFACESOF COARSE AGGREGATES BY WBGHT ONE OR MORE FACES. % -» 
P AZ 212 P FLH T507 P'FAA TWO OR MORE PACES. * • 

ORGANIC IMPURITIES 
PASTMC40 " PLATE NO.-P 
P AASHTO T21 

OURABIUTY INDEX 
P ASTM 03744 P AASHTO T210 °C * 

PROCEOURE: A Q COARSE B PFLNE C P COARSE B FINE * 
CLEANNESS VALUE 
• CA 227 * 

UHCOMPACTED VOID CONTENT 
• AZ247 PASTMCI282 METHOD VC, * • 

Comments: 

Copies lo: CLIENT 111 
THE SERVICES REFERRED TO HEREIN HERE PERFORMED IN ACCORDANCE 
WltM THE STANDARO OF CARE PRACTICED L0CXU.Y FOR THE REFERENCED 
ME THOU 181 AND RELATE ONLY TO THE CONOITIONtSI OR SAMPLEIS) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES MC. MAXES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR tMPUED, AND 
HAS NOT CONFIRMCO INFORMATION INCLUOINO SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

456©9$WTI 
REVIEWED BY 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Date of Report 11-09-11 
Job No. 31S1JM098 

Event / Invoice No. 31510186-03 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Lab No. 098102143 
Date 10-21-11 
Oate 10-21-11 
Date 10-21-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use-of Material VARIABLE 
Sample Source / Location SSR1 1'0* 
Testing Authorized; : 
Special Instructions : 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Oesig. By CLIENT Date 10-21-11 

test results 

SIEVE ANALYSIS CP-31 
FINER THAN NO. 200 : 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

too 
86 
71 
62 
59 
52 
48 
43 
40 
35 
33 
30 
26 
24 
21 
17 
13 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS; METHOD 

SAMPLE PREPARATION: • WET Q DRY 
RAMMER USED: 
• 2 IN. CIRCULAR FACE • OTHER 
• mechanical •manual 

MAXIMUM DENSITY, LBF/FT® -» 
OPTIMUM MOISTURE CONTENT, % •» 

OVERSIZE AGGREGATE : 

BULK SPECIFIC GRAVITY 

ABSORPTION. % 

% OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

moisture, % dry Weight 

TEST PROCEDURE 

UQUID a PLASTIC PROPERTIES : AA8HTO T89. 90 

METHOD S LIOUIOiUMIT 

ESTIMATED % RETAINED ON NO: 40 76 PLASTIC LIMIT •» 
SAMPLE AIR DRIED ® YES • NO PLASTICITY INDEX "» 

MOISTURE CONTENT • 
PORTION TESTED % DRY WEIGHT -A 

EXPANSION I COMPRESSION PROPERTIES OF COHESIVE SOIL ; 

• EXPANSION • COMPRESSION; % •» 
MAXIMUM SWELL PRESSURE, KSF •» 

SURCHARGE. KSF 
INITIAL WATER CONTENT. ORY DENSITY, PCF 

RESULT 

np 

SPECS TEST PROCEDURE 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION : 

GRADING 100 REV. % LOSS •* 
GRADING 500 REV, % LOSS -» 

SPECIFIC GRAVITY : 
MAX. PARTICLE S|ZE. IN. SPECIFIC GRAVITY © 20" C -* 

pH DETERMINATION : 
pH  ̂

SOLUBLE SALTS: 
PPM •* 

MINIMUM RESISTIVITY : 
OHM-CM 

SPECS 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

comments : 

Copiesto : CLIENT 11) THE SERVICES REFERREO TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOiSl AND RELATE ONLY TO THE CONDITIONS! OR SAMPLE'S! 
TESTED AS STATED HEREIN- WESTERN TECHNOLOGIES INC- MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED 8Y OTHERS. 

REVIEWED BY 



tb Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 * fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Date of Report 11-09-11 
Job No. 31S1JM098 

Event Invoice No. 31510186-02 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Lab No. 098102133 
Date 10-21-11 
Data 10 21-11 
Data 10-21-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING PROJECT 

Contractor FLARE CONSTRUCTION 
Type I, Use of Material VARIOUS 
Sample Source / Location SSR1/I' ELEVATION 
Testing Authorized ; 
Special Instructions; 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig, By CLIENT Date 10-21-11 

TEST RESULTS 
Sit VEANALVSIS : 
FINER THAN N0.200 : 

SIEVE ^PASSING^ SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS : ASTM pSSS METHOOC 

SAMPLEPREPARATION: (g WET • DRY 
RAMMER USED I 

g] a in. circular face • other 
• MECHANICAL (x) MANUAL 

PROJECT PROCTOR ID: 13 
MAXIMUM DENSITY, tSF/FTl • 128.9 
OPTIMUM MOISTURE CONTENT. % •» 9:2 

OVERSIZE AGGREGATE : 

ASSUMED 8ULR SPECIFIC GRAVITY :2.65 
ASSUMED ABSORPTION. % 0.0 
% OVERSIZE IN LAB SAMPLE 26 

ASSUMED SPECIFIC GRAVITY : 2.70 
IN ZERO AIR VOID CURVE 

CORRECTION OF MAXIMUMUNITWEIGHT S 
OPTIMUM MOISTURE CONTENT FOR OVERSIZE 
PARTICLES-: ASTM D4718 

7.8 10.8 13.4 

MOISTURE. % DRY WEIGHT 
CORR. MAXIMUM DENSITY. LBFIFT3 

: CORR. OPTIMUM MOISTURE, % 
136 8 

8.8 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

LIQUIDS PLASTIC PROPERTIES: AASHTO T89. 90 

METHOD B LIQUID LIMIT •> 
ESTIMATED % RETAINED GN M0 40 0 PLASTIC LIMIT -4 
SAMPLE AIRORIED ESQ YES QNO PLASTICITY INDEX *P 

29 
17 
12 

RESISTANCE TO DEGRADATION OP SMALL-SIZE COARSE 
AGGREGATES BY ABRASION 

GRADING 100 REV, % LOSS * 
GRADING 500 REV, % LOSS 4 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT * 

SPECIFIC GRAVITY : ' 
MAX. PARTICLE SIZE. IN. SPECIFIC GRAVITY @ 20aC -4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION Q COMPRESSION. % -4 
MAXIMUM SWELL PRESSURE, KSF -4 

SURCHARGE, KSF 
INITIAL WATER CONTENT; % DRY DENSITY, PCF 

pH DETERMINATION : 
pH *4' 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION Q COMPRESSION. % -4 
MAXIMUM SWELL PRESSURE, KSF -4 

SURCHARGE, KSF 
INITIAL WATER CONTENT; % DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM <* 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION Q COMPRESSION. % -4 
MAXIMUM SWELL PRESSURE, KSF -4 

SURCHARGE, KSF 
INITIAL WATER CONTENT; % DRY DENSITY, PCF MINIMUM RESISTIVITY : 

OHM-CM -P 

SOIL CLASSIFICATION: GROUP SYMBOL: 

NAME: 

comments : 

Copies to : CLIENT (1) the services referred to herein were performed in accordance 
with the -standard of care practiced locally for the referenced methodisi and relate only to the conditiqn(s) or sample (si 
tested as stated herein; western technologies inc. makes no 
other warranty or' representation. expressed or implied.. and has not confirmed information including' source of materials 
submitted by others. 

REVIEWED BY h 



Western 
Technologies 
Inc. 
The Quality People 

Since3955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CfTY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location SSRT 
Reference: ASTM 
Special Instructions; 

Date of Report 11-09-11 
Job No. 31S1JM098 

Event / Invoice No. 31510186-01 
Authorized By C. SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source / Location Desig. By CLIENT 

Lab No. 0981021 
Date 10-21-11 
Date 10-2011 
Date 10-21-11 

Date 10-21-11 

TEST RESULTS 
ELEVATION (FT) MOISTURE CONTENT (%) ATTERBERGS: LL PL PI 

1 9.6 29 17 12 
7 9.5 
10 4.0 24 NV NP 
17 
24 
30 
3S 
48 
57 
63 
76 
90 

8.2 
12,1 
10.0 
11.0 
5.8 
9.7 

11.3 
16.0 
10.7 

Comments; SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

_ . _ THE SERVICES REFERtUD TO MHF1N WERE PERFORMED IN ACCORDANT;? 
copies to: CLIENT (2) WITH I lit STANDARD Of CARE PRACTICED LOGAHY FOR THE 

REFERENCED MtTHGEMS) AND RELATE ONLY TO THE CONDlTlONlSI OH 
_ -SAMPLCtST TESTED AS- STATED HEREIN. WESTERN TECHNOLOGIES INC. 
P- MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OH 
5 IMPUii), AND HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE 

OF MATERiAt'S SUBMSVTEO BY OTHERS. 



© Western 
Technologies 
inc. 
The Quality People 

since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOOTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location SSR2 
Reference: ASTM 
Special Instructions: 

Date of Report 11 -09-11 
Job No. 3151JM098 

Event / Invoice No. 31510186-01 
Authorized By C.SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source / Location Desig. By CLIENT 

tab No. 0981021 
Date 10-21-11 
Date 10-2011 
Date 10-21-11 

Date 10-21-11 

TEST RESULTS 
ELEVATION (FT) MOISTURE CONTENT l%) ATTERBERGSi LL PL .PI 

2 9.8 28 19 9 
7 8.9 28 18 10 
12 7.9 
17 12.4 
24 16.0 
31 20.5 28 17 11 
36 28.8 
66 10.4 
75 37.7 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION. ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT (21 

&<» 
©oo 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE SIANOA'RD OF CARE PRACTICED LOCALLY: FOR I HE 
REFERENCED MF1HOOISI AND RELATE ONLY TO THE CONOIllONtS) OR 
SAMPLES) USftD AS STATED .HEREIN. WESTERN TECHNOLOGIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 
IMPLIED, AND MAS NOT CONFlHMEO INFORMATION INCLUDING SOURCE' 
OF MATERIALS SUBMITTED BY OTHERS. 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 sawyer drive, no. 2 
durango, colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location SSR2, 6-12' ELEVATION 
Testing Authorized : 
Special Instructions : 

Date of Report 11-09-11 
Job No. 3151JMO08 

Event / Invoice No. 31510186-08 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. I Engr. ANDERSON ENGINEERING 
Supplier /. Source BORING 
Source / Location Desig. By CLIENT 

Lab No. 0981021-2 
Date 10-21-11 
Date 10-21-11 
Date 10-21-11 

Date 10-21-11 

test results 

SIEVE ANALYSIS 
FINER THAN NO. 200 : 

SIEVE ACCUMULATIVE 
% PASSING SPECIFICATION, 

LABORATORY COMPACTION CHARACTERISTICS : ASTM DS98 

SAMPLE PREPARATION; (XjWET • DRY 

RAMMER USED: 
[Xj 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL [Xj MANUAL 

PROJECT PROCTOR ID: 15 
MAXjMUM DENSITY, LBFfFT3 •* 121.1 
OPTIMUM MOISTURE CONTENT. % * 9.9 

OVERSIZE AGGREGATE ; 

ASSUMEO BULK SPECIFIC GRAVITY : 2.65 
ASSUMED ABSORPTION. % : 1.0 
% OVERSIZE IN LAB SAMPLE : 0 

ASSUMED SPECIFIC GRAVITY 2.65 
IN ZERO AIR VOID CURVE 

10.0 12.0 14.0 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE 

LIQUID « PLASTIC PROPERTIES ; 
LIQUIO LIMIT •* 

ESTIMATED; %;RETAINED ON NO, 40 PLASTIC LIMIT 
SAMPLE AIR DRIED P YES; p NO PLASTICITY INDEX * 

MOISTURE CONTENT : 
PORTION TESTED % DRY WEIGHT * 

EXPANSION i COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION: p COMPRESSION. % -» 
MAXIMUM SWELL PRESSURE. XSF 4 

SURCHARGE. KSF 
INITIAL WATER CONTENT. DRY DENSITY. PCF 

SPECS TEST PROCEDURE 

RESISTANCE TO DEGRADATION OF SMALL SIZE COARSE 
AGGREGATES BY ABRASION : 

GRADING 100 rev; % LOSS •> 
GRADING 500 REV, % LOSS HP 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE. IN SPECIFIC GRAVITY © 20°C -» 

pH DETERMINATION ; 
pH * 

SOLUBLE SALTS : 
PPM •» 

MINIMUM RESISTIVITY : 
OHM-CM * 

SPECS 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments : 

copies to : client (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOISi AND RELATE ONLY TO THE CONDITIONISI OR SAMPLEiS! 
TESTED AS STATEO HEREIN WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSEO OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OE MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 SAWYER DRIVE, NO. 2 
DURANGO, COLORADO 81302 
(970) 375-9033 • FAX: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING P 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location SSR2, 66' ELEVATION 
Testing Authorized : 
Special Instructions : 

Date of Report 11 -09-11 
Job No, 3151JM098 

Event / Invoice No. 31610186-05 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Oeslg, By CLIENT 

Lab No. 098102139 
Date 10-21-11 
Date 10-21-10 
Date 10-21-11 

Date 10-21-11 

test results 

SIEVE ANALYSIS C 
FINER THAN *200 • 

ASTM C13S g)CP-31 
ASTMC1I7 IXlCP-31 

PHYSICAL PROPERTIES RESULTS SPECS 

w* 
ACCUMULATIVE 

% PASSING SPECIFICATION 
UNIT WEIGHT'S VOIDS „ umi nauni •<»» FINE AGGREGATE UNIT WEIGHT.KG/M3 •» 
• ASTMC29 • AASHTO T19 VOIDS, * •» 
•iRODDING • JIGGING QlOOSE COARSE A6GREGATE UNIT WEIGHT; KG/M3i"» 

VOIDS. * •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
.1/4 
No,4 

8 
10 
16 
30 
40 
60 
100 

too 
94 
86 
73 
62 
55 
48 
44 
37 
36 
32 
29 
26 
24 
19 

UNIT WEIGHT'S VOIDS „ umi nauni •<»» FINE AGGREGATE UNIT WEIGHT.KG/M3 •» 
• ASTMC29 • AASHTO T19 VOIDS, * •» 
•iRODDING • JIGGING QlOOSE COARSE A6GREGATE UNIT WEIGHT; KG/M3i"» 

VOIDS. * •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
.1/4 
No,4 

8 
10 
16 
30 
40 
60 
100 

too 
94 
86 
73 
62 
55 
48 
44 
37 
36 
32 
29 
26 
24 
19 

SPECIFIC 
GRAVITY 

a 
ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY •» 
• ASTM CI 28 • AASHTO T84 BULK SPECIFIC GRAVITY 1SSD) -» 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY -» 
• YES • NO absorption. % •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
.1/4 
No,4 

8 
10 
16 
30 
40 
60 
100 

too 
94 
86 
73 
62 
55 
48 
44 
37 
36 
32 
29 
26 
24 
19 

SPECIFIC 
GRAVITY 

a 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC GRAVITY •» 
• ASTM CI27 • AASHTO T85 BULK SPECIFIC GRAVITY ISSDI •» 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY 4 
• YES QNO ABSORPTION. % 4 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
.1/4 
No,4 

8 
10 
16 
30 
40 
60 
100 

too 
94 
86 
73 
62 
55 
48 
44 
37 
36 
32 
29 
26 
24 
19 

SAND EQUIVALENT VALUE Q ASTM D24I9 • AASHTO T178 SE. % •* 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
.1/4 
No,4 

8 
10 
16 
30 
40 
60 
100 

too 
94 
86 
73 
62 
55 
48 
44 
37 
36 
32 
29 
26 
24 
19 

RESISTANCE , 
TP 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV,, %LOSS •» 
• ASTM C131 • AASHTO T98 GRADING 500 REV., K.LOSS •* 200 14 RESISTANCE , 

TP 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV,, %LOSS •» 
• ASTM C131 • AASHTO T98 GRADING 500 REV., K.LOSS •* 

liquid UMrr & PLASTICPROPERTIES 
QaSTM 04318 • AASWO T89 a T90 
METHOD 
SAMPLE AIR DHlEp •'YES • NO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE , 
TP 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV,, %LOSS •» 
• ASTM C131 • AASHTO T98 GRADING 500 REV., K.LOSS •* 

liquid UMrr & PLASTICPROPERTIES 
QaSTM 04318 • AASWO T89 a T90 
METHOD 
SAMPLE AIR DHlEp •'YES • NO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE , 
TP 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV:, *LOSS • 
• ASTM C535 GRADING 1000 REV.. %LOSS •» 

liquid UMrr & PLASTICPROPERTIES 
QaSTM 04318 • AASWO T89 a T90 
METHOD 
SAMPLE AIR DHlEp •'YES • NO 
ESTIMATED % RETAINED ON NO 40 UGHTWQGHT PIEQES FINE AGGREGATE. * •» 

• ASTM C123 • AASHTO T113 COARSE AGGREGATE. % •» 

LIQUID LIMIT •* 
PLASTIC LIMIT •» 
PLASTICITY INDEX •» 

RESULTS SPECS 

UGHTWQGHT PIEQES FINE AGGREGATE. * •» 
• ASTM C123 • AASHTO T113 COARSE AGGREGATE. % •» 

LIQUID LIMIT •* 
PLASTIC LIMIT •» 
PLASTICITY INDEX •» 

CLAY LUMPS & FRIABLE PARTICLES AGGREGATE, % HF 
• ASTM C142 • AASHTO TII2 COARSE AGGREGATE. % + 

FINENESS MODULUS 
• ASTM C125 "> 

FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT QNE 0R MORE FACES. % -» 
Q AZ 2I2 • FLH T507 QFAA TWO OH MORE FACES. % * 

ORGANICIMPURITIES 
• ASTM C40 ~Z PLATE NO;-» 
• AASHTO T21 

DURABIUTY INOEX 
• ASTM 03744 Q AASHTO T210 °c "* 

PROCEDURE ; A • COARSE B • FINE C • COARSE & FINE D< * 

CLEANNESS VALUE 
• CA 227 "» 

UNCOMPACTED VOIO CONTENT 
[• AZ'247 •"") ASTM CI252 METHOD vc. % * 

COMMENTS : 

copies to : CLIENT 1 1 1 
the services referred to herein were performed in accordance 
with the standard of care practiced locally for the referenced 
methodisi and. hela1e only to the condittonisi or sampleisl 
testo as stated herein. western technologies inc. makes no 
other warranty or representation, expressed or implied, and 
has not confirmed information including source' of materials 
SUBMITTCO ST OTHERS. 

4IS©SS WT1 
REVIEWED BY< 



Western 
Technologies 
Inc. 
THE QUALITY PEOPLE 

SINCE 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL,AND DRYING P 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE; 
Sample Source / Location SSR2, 75' ELEVATION 
Testing Authorized ; 
Special Instructions : 

Date of Report 11-09-11 
Job No. 3161JM098 

Event / Invoice No. 31510186-06 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BQRING 
Source / Location Desig. By CLIENT 

Lab No. 098102138 
Date 10-21-11 
Date 10-21-11 
Date 10-21 11 

Date 10-21-11 

test results 

SIEVE ANALYSIS H 
FINER THAN #200 C 

ASTMC136 GLCP-3! 
ASTMC1V7 GJCP-31 

PHYSICAL PROPERTIES RESULTS SPECS SIEVE ANALYSIS H 
FINER THAN #200 C 

ASTMC136 GLCP-3! 
ASTMC1V7 GJCP-31 

UMT WEIGHT S VOIDS FINE AGGREGATE UNIT VYEIGHT.KG/ML HI 
; P ASTM CIS • AASHTO T19 - VOIDS, % •* 
P RODDING P JIGGING • LOOSE COARSEI AGGREGATE UNIT WEIGHT, KG/M3 •» 

VOIDS. % •» 

WE 
ACCUMULATIVE 

% PASSING SPECIFICATION 
UMT WEIGHT S VOIDS FINE AGGREGATE UNIT VYEIGHT.KG/ML HI 

; P ASTM CIS • AASHTO T19 - VOIDS, % •* 
P RODDING P JIGGING • LOOSE COARSEI AGGREGATE UNIT WEIGHT, KG/M3 •» 

VOIDS. % •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO:4 

8 
,10. 
16 
30 
40 
50 
100 

100 
90 
71 
62 
56 
49 
45 
36 
35 
30 
25 
22 
20 
is 

UMT WEIGHT S VOIDS FINE AGGREGATE UNIT VYEIGHT.KG/ML HI 
; P ASTM CIS • AASHTO T19 - VOIDS, % •* 
P RODDING P JIGGING • LOOSE COARSEI AGGREGATE UNIT WEIGHT, KG/M3 •» 

VOIDS. % •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO:4 

8 
,10. 
16 
30 
40 
50 
100 

100 
90 
71 
62 
56 
49 
45 
36 
35 
30 
25 
22 
20 
is 

SPECIFIC 
GRAVITY 

a 
ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY •* 
P ASTM C128 P AASHTO TB4 BULK SPECIFIC GRAVITY ISSOI 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY • 
P YES PNO ABSORPTION. % •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO:4 

8 
,10. 
16 
30 
40 
50 
100 

100 
90 
71 
62 
56 
49 
45 
36 
35 
30 
25 
22 
20 
is 

SPECIFIC 
GRAVITY 

a 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC GRAVITY •» 
P ASTM C127 P AASHTO T85 BULK SPECIFIC GRAVITY ISSOI •* 
AGGREGATE ORIEO APPARENT SPECIFIC GRAVITY • 
PYES PNO ABSORPTION,* •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO:4 

8 
,10. 
16 
30 
40 
50 
100 

100 
90 
71 
62 
56 
49 
45 
36 
35 
30 
25 
22 
20 
is 

SAND EQUIVALENT VALUE • ASTM 02419 Q AASHTO T17B SE. % •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO:4 

8 
,10. 
16 
30 
40 
50 
100 

100 
90 
71 
62 
56 
49 
45 
36 
35 
30 
25 
22 
20 
is 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. %LOSS •* 
p ASTM C13T P AASHTO T98. GRADING 500 REV., *LOSS •* 200 11 RESISTANCE 

TO 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV.. %LOSS •* 
p ASTM C13T P AASHTO T98. GRADING 500 REV., *LOSS •* 

UOUID UMIT & PLASTIC PROPERTIES 
QASTM 04318 • AASHTO TS9 & T90 

METHOD 
SAMPLE AIR DRIED Q »tS P NO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 
TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV.. *LOSS •» 
P ASTM C53S GRADING 1000 REV . *LOSS * 

UOUID UMIT & PLASTIC PROPERTIES 
QASTM 04318 • AASHTO TS9 & T90 

METHOD 
SAMPLE AIR DRIED Q »tS P NO 
ESTIMATED % RETAINED ON NO 40 UGHTWBGHT PIECES FINE AGGREGATE; % -» 

Q ASTM CI 23 Q AASHTO TT 13 COARSE AGGREGATE, % •» 

UQUiD LIMIT •» 
PLASTIC LIMIT •* 
PLASTICITY INDEX . -» 

RESULTS SPECS 

UGHTWBGHT PIECES FINE AGGREGATE; % -» 
Q ASTM CI 23 Q AASHTO TT 13 COARSE AGGREGATE, % •» 

UQUiD LIMIT •» 
PLASTIC LIMIT •* 
PLASTICITY INDEX . -» 

CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE % •» 
P ASTM C142 P AASHTO TL 12 COARSE AGGREGATE, * •» 

FINENESS MODULUS 
PASTMC125 • 

FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT ONE OR MORS FACES. % • 
PAZ:2!2 P FLH T507 P FAA TWO OR MORE FACES. % •* 

ORGANIC IMPURITIES 
• ASTM-C40 „ PLATE NO.-» 
• AASHTO TIT 

DUHABIUTY INDEX 
P ASTM 03744 P AASHTO T210 °C 

PROCEDURE : A • COARSE BP FINE C • COARSE 4 FINE °«. * 

CLEANNESS VALUE 
• C A  2 2 7  * 

UNCOMPACTED VOID CONTENT 
QAZ 247 PASTMCF2B2 METHQO VC. % * 

Comments : 

Copies to: CLIENT (1) 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALE* FOR THE REFERENCED 
METHODIST AND RELATE ONLY TO THE CONDITIONISI OR SAMPLEISI 
TESTED AS STATED HEREIN, WESTERN TECHNOLOGIES. INC. WAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY JfXr 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2700 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING PROJECT 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source/ Location SSR2. 0-6' ELEVATION 
Tasting Authorized: 
Special Instructions : 

Date of Report 11-10-11 
Job No. 31S1JM098 

Event / Invoice No. 31510186-07 
Authorized by CHRIS SANCHEZ 

Sampled by CLIBifT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch./Ehgr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CLIENT 

Lab No. 0981021-4 
Date 10-21-11 
Date 10-21-11 
Date 10-21-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS 
FtNBl THAN NO. 200 : 

SiEVE ACCUMULATIVE 
% PASSING SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: ASTM D698 METHOD C 

129.0 

120.0 

116.0 

SAMPLEPREPAHATION: ®WET • DRV 
RAMMEBUSED: 

@2 IN. CIRCULAR FACE •OTHER 
• MECHANICAL ® MANUAL 

PROJECT PROCTOR ID: 14 
MAXIMUM DENSITY. L6EIFT3 -» 118.8 
OPTIMUM MOISTURE CONTENT, % •* 10.4 

OVERSIZE AGGREGATE : 
ASSUMED BULK SPECIFIC GRAVITY : 2.65 
ASSUMED ABSORPTION, % : 1.0 
% OVERSIZE IN LAB SAMPLE : 0 

ASSUMED SPECIFIC GRAVITY : 2.65 
IN ZERO AIR VOIO CURVE 

8.8 11.6 14.4 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

LIQUID & PLASTIC PROPERTIES : 

LIQUID UMIT + 
ESTIMATED % RETAINED ON NO: 40 PLASTIC UMIT * 
SAMPLE AIR DRIED • YES 0NO PLASTICITY INDEX * 

RESISTANCE TO DEGRADATION OF SMAU-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV; % LOSS •» 
GRADING 800 REV, % LOSS HP 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT 4 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE. IN. SPECIFIC GRAVITY © 20°C 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE. KSF "P 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

pH DETERMINATION: 
pH * 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE. KSF "P 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION, % •* 
MAXIMUM SWELL PRESSURE. KSF "P 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF MINIMUM RESISTIVITY ; 

OHM-CM 

SOIL CLASSIFICATION : GROUP SYMBOL: 
NAME: 

Comments : 

Copies to: CLIENT 11) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANOARO OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOD® AND RELATE ONLY TO THE 60NDIT10NISI OR SAMPLHSI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHIR WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS SUBMITTED BY OTHERS 

REVIEWED 



WESTERN 
TECHNOLOGIES 
Inc. 
THEQUALITV PEOPLE 

SINCE 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY, INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor ELARE CONSTRUCTION 
Type/Use of Material VARIOUS 
Sample Source / Location SSR-3 
Reference: ASTM 
Special Instructions: 

Date of Report 11-18-11 
JobNo. 31S1JM098 

Event / Invoice No. 31510186-49 
Authorized By C, SANCHEZ 

Sampled By CLIENT 
Submitted By D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source / Location Desig. By CLIENT 

Lab No. 0981112 
Date 10-21-11 
Date 10-2011 
Date 10-21-11 

Date 10-21-11 

ELEVATION IFTI 
13 
30 
37 
39 
S3 
70 
76 
87A 
87B 
91 
95 

MOISTURE CONTENT l%l 
16.4 
16.0 
20.2 
11.1 
11.6 
8.1 
7.5 
7.9 
8.5 

19.3 
18.5 

TEST RESULTS 

ATTERBERGS: U. g. JPI 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION, ATTERBERG LIMITS, AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT 12) 

C3.CS 
IDO) 
•NT.O 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE 
REFERENCED M£THOD<Sj AND RELATE ONLY TO THE CONO(TION(SI OR 
SAMPLE(S) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR 
Implied, and HAS NOT confirmed information INCLUDING source 
OF MATE RIALS, SUBMITTED BY OTHERS! 

REVIEWED BY 4̂  



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOUDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location SSR-4,0-4'ELEVATI0N 
Testing Authorized: 
Special Instructions : 

Dateof Report 11-28-11 
Job No, 3161JM098 

Event / Invoice No. 31510188-62 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO. COLORADO 
Arch. / Ehgr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CLIENT 

Lab No. 0981121-1 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 

SIEVE ANALYSIS 
FINER THAN NO. 200 i 

CP-3T 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 

100 
20D 

ACCUMULATIVE 
% PASSING 

100 
98 
95 
B9 
83 
77 
73 
68 
84 
67 
58: 
SO 
44 
41 
38 
32 
26 

SPECIFICATION 

LABORATORYC0N9ACT10NCHARACTERISTICSi ASTMOBS8 METHOD C 

SAMPLE PREPARATION; (xjWET • DRY 
RAMMER USED: 
H 2 IN. CIRCULARFACE QOTHBt 
•'MECHANICAL g) MANUAL 

PROJECT PROCTORID: 29 
MAXIMUM DENSITY, LBF/FT3 * 126.0 
OPTIMUM MOISTURE CONTENT, % • 10.3 

OVERSIZE AGGREGATE : 
ASSUMED BULK SPECIFIC GRAVITY 2.65 
ASSUMED ABSORPTION. * : 1.0 
% OVERSIZE IN LAB SAMPLE : 0 

ASSUMED SPECIFIC GRAVITY ; 2.65 
IN ZERO AIR VOID CURVE 

10.0 12.0 14.0 

MOISTURE. % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

LKMND • PLASTIC PROPERTIES': AASHTO T89, 90 
METHOD B LIQUID LIMIT -> 
ESTIMATED % RETAINED ON NO. 40 8B PLASTIC LIMIT •» 
SAMPLE AIR DRIED g] YES Q NO PLASTICITY INOEX •* 

24 
20 
4 

RESISTANCE TO DEGRADATION OF SMAUrSIZE COARSE 
AGGREGATES BY ABRASION: 

Grading 100 rev, % LOSS-» 
GRADING SOO REV, % LOSS •» 

MOISTURE CONTBJT : AASHTO T28B 
PORTION TESTED 3/4" MINUS * DRY WEIGHT -» 7.5 

SPECIFIC GRAVITY : 
max, particle size. in. specific gravity @ zo"c • 

EXPANSION 1 COMPRESSION PROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % •» 

MAXIMUM SWEU. PRESSURE. KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT. * DRY DENSITY, PCF 

pH DETERMINATION: 
pH 

EXPANSION 1 COMPRESSION PROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % •» 

MAXIMUM SWEU. PRESSURE. KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT. * DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM 4 

EXPANSION 1 COMPRESSION PROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % •» 

MAXIMUM SWEU. PRESSURE. KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT. * DRY DENSITY, PCF MINIMUMBESIST1VITY : 

OHM-CM * 

SOIL CLASSIFICATION : GROUP SYMBOL: 
NAME: 

Comments : 

Copies to ; CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD Of CARE PRACTICED LOCALLY FOR TW REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONDITION® OR SAMPLE® 
TESTED AS STATED HEREIN; WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESS® OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCIUDINS SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY 
425©99 WTI 

u 



© Western 
Technologies 
INC. 
TheQualitv People 

SINCE 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

Client ANDERSON ENGINEERING COMPANY. INC. 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL & DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIOUS 
Sample Source / Location SSR-5 
Reference; ASTM 
Special Instructions; 

Date of Report 11-30-11 
Job No. 3151JM098 

Event / Invoice No. 31510186-79 
Authorized By C. SANCHEZ 

Sampled By CUENT 
SubmittedBy D. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINGS 
Source / Location Desig. By CLIENT 

Lab No, 
Date 10-21-11 
Date lfi-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
ELEVATION (FT) 

0-4 
6 
9 

13 
17 
22 
27 
32 
40 
48 
57 

MOISTURE CONTENT l%> 
6.5 

12.4 
29.3 
25.6 
42.9 
78.7 
13.2 
10.3 
23.8 
26.9 
27.9 

ATTERBERQS: LL PL PI 

25 23 2 

21 20 

Comments: SEE ADDITIONAL PHYSICAL PROPERTIES REPORTS FOR 
GRADATION. ATTERBERG LIMITS. AND MOISTURE DENSITY 
RELATIONSHIPS. 

Copies To: CLIENT (21 

3 
®t» 
0co 
O N  
ICO) 
i o  

THE SERVICES REFERREO TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE 
REFERENCED METHODtS) AND RELATE ONLY TO THE CONDITIONS) OR 
SAMPLEIS) TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. 
MAKES NO OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR 
IMPLIED, AND HAS NOT CONFIRMEE) INFORMATION INCLUDING SOURCE 
OF MATERIALS SUBMITTED BY OTHERS. 

REVIEWED BY 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor RARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location SSR-6,0-4' ELEVATION 
Testing Authorized : 
Special Instructions : 

Date of Report 11-30-11 
Job No. 31S1JM0S8 

Event / Invoice No. 31510186-80 
Authorizedby CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANOBtSON ENGINEERING 
Supplier / Source BORING 
Source / location Desig. By CLIENT 

Lab No. 0981121-1 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : CP-31 
FtNSt THAU f»0. 200 : 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 

. 5 0  
100 
200 

ACCUMULATIVE 
% PASSING 

100 
99 
92 
78 
69 
59 
53 
46 
43 
36 
31 
31 
28 
23 
19 
13 
10 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS : ASTUD6B8 METHOD C 

136.0 

130:0 

126:0 

SAMPLE PREPARATION: (SjwET Q MY 
RAMMER USED: 

[x) 2 IN. CIRCULAR FACE •OTHER 
• MECHANICAL {Xj MANUAL 

PROJECT PROCTOR ID: 28 
MAXIMUM OENSITY. L8F/FT3 • 132.8 
OPTIMUM MOISTURE CONTENT, % •* 7.3 

OVERSIZE AGGREGATE : 
ASSUMED BULK SPECIFIC GRAVITY : 2.65 

: 1.0 
: 0 

2.65 

ASSUMED ABSORPTION. % 
% OVERSIZE IN LAS SAMPLE 

ASSUMEO SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

6.0 7.0 9.0 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

LIQUID 8 PLASTIC PROPERTIES : 

UQUID LIMIT * 

ESTIMATED % RETAINED QN NO. 40 PLASTIC LIMIT * 
SAMPLE AIR DRIED • YES QNO PLASTICITY INDEX • 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV. % LOSS -» 
GRADING 500 REV, % LOSS * 

MOISTURE CONTENT; 
PORTION TESTED % DRY WEIGHT 4 

SPEC1FIC GRAV1TV: 
MAX. PARTICLE SIZE. IN: SPECIFIC GRAVITY © 20"C 

EXPANSION y COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION, % * 
MAXIMUM SWELL PRESSURE. KSF 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

pH DETERMINATION : 
pH HP 

EXPANSION y COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION, % * 
MAXIMUM SWELL PRESSURE. KSF 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

SOLUBLE SALTS: 
PPM • 

EXPANSION y COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION, % * 
MAXIMUM SWELL PRESSURE. KSF 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF MINIMUM RESISTIVITY: 

OHM-CM •*. 

SOIL CLASSIFICATION : GROUP SYMBOL: 
NAME: 

Comments: 

Copies to : CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD Op CARE PRACTICED IOCAU.Y FOR THE REFERENCED 
METHOOI3) AND RELATE ONLY TO THE CONOmONIS) OR SAMFIEIS) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS; 

FISIGSSWN 
REVIEWED BY 



© Western 
Technologies 
inc. 
TheQualityPeople 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Protect RICO INITIAL SOLIDS REMOVAL AND ORYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location SSR-5, 6' ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 11-30-11 
Job No. 3191JM098 

Event /Invoice No. 315101S6-81 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENOWSERINQ 
Supplier / Source SORING 
Source / Location Daslg. By CLIENT 

Lab No. 0S81121-2 
Data 10-21-11 
Date 10-21-11 
Data 10-31-11 

Date 10-21-11 

TEST RESULTS 

SIEVE ANALYSIS : CP-31 
RUSH THAU NO. 200 : 

SIEVE 

6 
S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4. 
No.4 

8 
10 
10 
30 
40 
50 
100 
200 

A<XUMULATIVE 
% PASSING 

100 
97 
94 
92 
90 
89 
85 
82 
79 
74 
73 
68 
59 
54 
48 
38 
31 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: METHOD 

SAMPLE PREPARATION: QWET • ORV 
RAMMER USBJ: 
• 2IN.CIRCULARFACE •OTHER 
• MECHANICAL •MANUAL 

MAXIMUM DENSITY, LBF/FT3 •» 
OPTIMUM MOISTURE CONTENT, W -» 

OVERSIZE AGGREGATE : 
BULK SPECIFIC GRAVITY 
ABSORPTION,* 
% OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE. % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 
LIQUID S PLASTIC PROPERTIES ; AASHTOTB9. 90 

METHOD B LIQUID UMIT •* 
ESTIMATED % RETAINED ON NO. 40 46 PLASTIC UMIT 
SAMPLE AIR ORtED ® YES QNO PLASTICITY INDEX 

25 
23 
2 

RESISTANCE TO DEGRADATION OF SMAU-SIZE CQARSE 
AGGREGATES BY ABRASION : 

GRADING 100 REV, % LOSS •» 
GRADING 500 REV, % LOSS HP 

MOISTURE CONTENT: 
PORTION TESTED % DRV WBGHT •> 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE. IN. SPECIFIC GRAVITY & 20"C -» 

EXPANSION t COMPRESSION PROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % -9 

MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % DRV DENSITY, PCF 

pH DETERMINATION: 
pH 

EXPANSION t COMPRESSION PROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % -9 

MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % DRV DENSITY, PCF 

SOLUBLE SALTS: 
PPM *• 

EXPANSION t COMPRESSION PROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % -9 

MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % DRV DENSITY, PCF MH6MUM RESISTIVITY: 

OHM-CM -9 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments: 

COPIES TO : CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH TTC STANOARO OF CAFE PRACTICED LOCALLY FOR THE REFERENCED 
METHODISI AND RELATE ONLY TO THE CONDITION® OR SAMFLEISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAXES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

«26®90 WT| 
REVIEWED BY 



e Western 
Technologies 
Inc. 
The Quality People 

SINCE 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Orient ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL ANO DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / location SSR-6, 9' ELEVATION 
Testing Authorized: 
Special Instructions: 

Date of Report 12-01-11 
Job No. 3151JM098 

Event /Invoice No. 31510186-82 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

location RICO, COLORADO 
Arch. I Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CLIENT 

Lab No. 0881121-3 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : ASTM C136 
FINER THAN NO. 200 : ABTMC117 

SIEVE 

8 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE 
%PA8SING 

100 
91 
88 
88 
88 
88 
88 
88 
87 
87 
87 
86 
86 
86 
83 
65 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: METHOD 

SAMPLE PREPARATION: QwET • DRY 
RAMMER USED: 
• 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL • MANUAL 

MAXIMUM DENSITY, LBF/FT  ̂ * 
OPTIMUM MOISTURE CONTENT, % • 

0VERSI2E AGGREGATE : 

BULK SPECIFIC GRAVITY 
ABSORPTION. % 
% OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UOUtD A PLASTIC PROPSttlES: 
LIQUID LIMIT •> 

ESTIMATED % RETAINED ON NO. 40 PLASTIC LIMIT * 
SAMPLE AIR DRIED • YES QNO PLASTICITY INDEX * 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV, % LOSS 4-
GRADING 500 REV, % LOSS 4 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT •» 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY ® 20"C 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOL : 

• EXPANSION • COMPRESSION, % -P 
MAXIMUM SWELL PRESSURE, KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % PRY DENSITY, PCF 

pH DETERMINATION; 
pH -P 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOL : 

• EXPANSION • COMPRESSION, % -P 
MAXIMUM SWELL PRESSURE, KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % PRY DENSITY, PCF 

SOLUBLE SALTS i 
PPM * 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOL : 

• EXPANSION • COMPRESSION, % -P 
MAXIMUM SWELL PRESSURE, KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % PRY DENSITY, PCF MINIMUM RESISTIVITY: 

OHM-CM 4 

SO#. CLASSIFICATION : GROUP SYMBOL: 
NAME: 

Comments : 

Copies to : CLIENT (11 THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CMS PRACTICED LOCALLY FOR TIC REFERENCED 
METHOblSl AND RELATE ONLY TO TIC CONDITIONIS! OR SAMRLElS) 
TESTS) AS STATEO HEREIN. WESTERN TECHNOLOGIES INC. MAXES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

4)S©M.WTI 
REVIEWED BY 



e Western 
Technologies 
INC. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INtTIAL SOUDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCtlON 
Type / Use of Material VARIABLE 
Sample Source I Location SSR-S, 17'ELEVATtON 
Testing Authorized : 
Special Instructions : 

Date of Report 12-01-11 
Job No. 3151JM098 

Event 7 Invoice No. 31510186-83 
Authorized by CHIOS SANCHEZ 

Sampted by CLIENT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. I Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Oeslg. By CLIENT 

Lab No. 0981121-4 
Data 10-21-11 
Date 10-21-11 
Data 10-31-11 

Data 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : ASTMC136 
FtMEn THAN NO. 200 : ASTMC117 

SIEVE 

5 
4 
3 
2 
1 1/2 
1 
374 

1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 

100 
200 

ACCUMULATIVE 
% PASSING 

100 
99 
99 
99 
99 
98 
97 
97 
96 
96 
95 
89 
69 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: METHOD 

r j  

"1 

Tf 

i,rt 
+4-H 

1! 

44a, 
IT • I 

4 "TIL 
R R  •  H I  • '  
4+J 

* TT 

1 F-

IT T-M -R I —M-| 

SAMPLE PREPARATION: QWET • DRY 
RAMMER USED: 
• 2 IN. CIRCULAR FACE Q OTHER 
• MECHANICAL • MANUAL 

MAXIMUM DENSITY, LBF/FT3 * 
OPTIMUM MOISTURE CONTENT, % -» 

OVERSIZE AGGREGATE : 
BULK SPECIFIC GRAVITY 
ABSORPTION, % : 
% OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 
UATLTD a PLASTIC PROPERTIES : 

LIQUID LIMIT * 
ESTIMATEO % RETAINED ON NO. 40 PLASTIC LIMIT 4-
SAMPLE AIR DRIED • YES ONO PLASTICITY INDEX 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION ; 

GRADING 100 REV, % LOSS * 
GRADING 500 REV. % LOSS * 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT 4 

SPECIFIC GRAVITY : 
MAX. PARTICLE SIZE. IN, SPECIFIC GRAVITY ® 20^C * 

EXPANSION / COMPRESSION PflOPERTIESOFCOHESIVE SOIL : 
• EXPANSION Q COMPRESSION, % •* 

MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

pH DETERMINATION: 
pH 4; 

EXPANSION / COMPRESSION PflOPERTIESOFCOHESIVE SOIL : 
• EXPANSION Q COMPRESSION, % •* 

MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

SOLUBLE SALTS : 
PPM • 

EXPANSION / COMPRESSION PflOPERTIESOFCOHESIVE SOIL : 
• EXPANSION Q COMPRESSION, % •* 

MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF MINIMUM RESISTIVITY: 

OHM-CM 4 
SOIL CLASSIFICATION: GROUP SYMBOL: 

NAME: 
Comments : 

Copies to : CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHODIST AND RELATE ONLY TO THE CONDITION!*) OR SAMPLE (Si 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY/OR REPRESENTATION, EXPRESSED OR IMPLIED, ANO 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

425$M VVTi. 

REVIEWED BY 



Western 
Technologies 
inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Date of Report 12-01-11 
Job No. 3151JM0S8 

Event / Invoice No. 31510186-84 
Authorized by CHRIS SANCHEZ 

Sampled by CLffiNFT 
Submitted by D.SENJEM 

lab No. 0881122-5 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOUDS REMOVAL AM) DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location SSR-5,22' ELEVATION 
Testing Authorized : 
Special Instructions: 

Location RICO; COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Suppler / Source BORINQ 
Soiirce / Location DeSig. By CLIENT Date 10-21-11 

TEST RESULTS 
SIEVE AMALYStS : ASTMC13S 
FINER THAN NO. 200 : ASTMC117 

SIEVE 

6 
5 
4 
3 
.2: 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
50 

100 
200 

ACCUMULATIVE 
VPAS8ING 

100 
99 
98 
95 
95 
93 
91 

79 
58 

SPECIFICATION 

LABORATORY COMPACTION CMARACTBMTICS: METHOD 

SAMPLE PREPARATION: [̂ WET • DRV 
RAMMER USED: 
• 2IN. CIRCULAR FACE • OTHER 
• MECHANICAL •MANUAL 

MAXIMUM DENSITY, LSF/FT3 • 
OPTIMUM MOISTURE CONTENT, % •* 

OVERSIZE AGGREGATE : 
BULK SPECIFIC GRAVITY 
ABSORPTION, % 
% OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE. % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 
LIQUIDSPLASTIC PROPERTIES! 

UQUID LIMIT 
ESTIMATED % RETAINS* ON NO. 40 PLASTIC LIMIT * 
SAMPLE AIR DRIED Q YES QNO PLASTICITY INDEX 

RESISTANCE TO DEGRADATION OF SM ALL-SIZE CO ARSE 
AGGffiGATES BY ABRASION: 

GRADING 100 REV, % LOSS -» 
GRADING 600 REV, % LOSS * 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT *• 

SPECIFIC GRAVITY: 
MAX, PARTICLE SIZE, IN. SPECIFIC GRAVITY & 20*C •» 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION Q COMPRESSION, % •» 
M AXIMUM SWELL PRESSURE. KSF *• 

SURCHARGE. KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

pH OETERMtNATlON: 
pH * 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION Q COMPRESSION, % •» 
M AXIMUM SWELL PRESSURE. KSF *• 

SURCHARGE. KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

SOLUBLESALTS: 
PPM • 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION Q COMPRESSION, % •» 
M AXIMUM SWELL PRESSURE. KSF *• 

SURCHARGE. KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF MINIMUM RESISTIVITY : 

OHM-CM * 

SOIL CLASSIFICATION : GROUP SYMBOL: 
NAME: 

Comments : 

Copies to : CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONDiTtONISI OR 3AWLEI8I 
TESTED AS STATED HEREIN WESTERN TECHNOLOGIES INCi MAKES !NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMFUEO. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SU8MITTE0 BY OTHERS. 

42S&-99 WTI 
REVIEWED BY 



© Western 
Technologies 
Inc. 
THE QUALITY PEOPLE 

SINCE 1955 

278 Sawyer Drive, No, 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Data of Report 12-01-11 
Job No, 3151JM098 

Event / Invoice No. 31S10186-S6 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D.SBIIJEM 

Lab No. 0981122-6 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location SSR-S, 40-45' ELEVATION 
Testing Authorized : 
Special Instructions: 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BOI8NG 
Source / Location Desig. By CLIENT Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS :A8TMC136 
FINER THAN NO. 200 i ASTM C11? 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
98 
96 
91 
89 
83 
72 
82 
46 
23 
11 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: METHOD 

SAMPLE PREPARATION . OWET • DRY 
RAMMER USED: 
• 2 IN. CIRCULAR FACE Q OTHER 
• MECHANICAL • MANUAL 

MAXIMUM DENSITY, LBF/FT  ̂ -» 
OPTIMUM MOISTURE CONTENT, % •» 

OVERSIZE AGGREGATE : 
SULK SPECIFIC GRAVITY : 
ABSORPTION, % 
% OVERSIZE IN LAB SAMPLE : 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE, % DRY WEIGHT 

TESTPROCE0URE RESULT SPECS TEST PROCEDURE RESULT SPECS 
LIQUID a PLASTIC PROPERTIES : 

LIOUID LIMIT * 
ESTIMATED % RETAINED ON NO. 40 PLASTIC UMTT * 
SAMPLE AIR ORJEO • YES Q NO PLASTICITY INDEX •* 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES 8Y ABRASION: 

GRAOING 100 REV, % LOSS 
GRADING 600 REV, % LOSS •¥ 

MOISTURE CQNTBfT: 
PORTION TESTED % DRY WEIGHT HP 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE. IN. SPECIFIC GRAVITY © 20'C 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOL : 
• EXPANSION • COMPRESSION, % -» 

MAXIMUM SWELL PRESSURE. KSF -» 
SURCHARGE, KSF 
INITIAL WATER CONTENT, * DRY DENSITY, PCF 

pH DETERMINATION: 
PH «* 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOL : 
• EXPANSION • COMPRESSION, % -» 

MAXIMUM SWELL PRESSURE. KSF -» 
SURCHARGE, KSF 
INITIAL WATER CONTENT, * DRY DENSITY, PCF 

SOLUBLE SALTS : 
PPM -a 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOL : 
• EXPANSION • COMPRESSION, % -» 

MAXIMUM SWELL PRESSURE. KSF -» 
SURCHARGE, KSF 
INITIAL WATER CONTENT, * DRY DENSITY, PCF MINIMUM RESISTIVITY : 

OHM-CM 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

COMMENTS : 

COPIES TO : CUENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANOARO OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
MFTHOOISI AND RELATE OM.Y TO THE CONDITIONS) OR SAMPLES) 
TESTED AS STATEO HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS SUBMITTED BY OTHERS 

«25<®99WT1 
REVIEWED BY 



© Western 
Technologies 
INC. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durarigo, Colorado 81302 
(970) 375-9033 * fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AM) DRYING 
Contractor RARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location SSR-8.47-50' ELEVATION 
Tasting Authorized: 
Special Instructions: 

Data of Report 12-01-11 
Job No. 31S1JM098 

Event / Invoice No. 31610186-86 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D, SENJEM 

Location RICO, COLORADO 
Arch, / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINQ 
Source / Location Oesig. By CLIENT 

Lab No. 0981122-7 
Date 10-21-11 
Data 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS ; ASTMCiae 
FINS! THAN NO. 200 i ABTMC117 

SIEVE 

8 
B 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
1Q 
16 
30 
40 
5Q 

TOO 
200 

ACCUMULATIVE 
% PASSING 

100 
90 
84 
38 

SPECIFICATION 

LABORATORY COMPACTION CHARACTBBST1C8: METHOD 

SAMPLE PREPARATION: QWET Q DRY 
RAMMERUSEO: 
• 2 IN. CIRCULAR FACE • OTHER 
Q MECHANICAL •MANUAL 

MAXIMUM DENSITY. L8F/FT3 * 
OPTIMUM MOISTURE CONTBET, * -» 

OVERSIZE AGGREGATE : 

BULK SPECIFIC GRAVITY 
ABSORPTION, K 
% OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE. % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT ' SPECS 

UOUtD ft PLASTICPROPERTIES: 

UQUtD LIMIT HF 
ESTIMATED % RETAINED ON NO 40 PLASTIC LIMIT HP 
SAMPLE AIR DRIED • YES • NO PLASTICITY INDEX -* 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGOREGATESBY ABRASION s 

GRADING 100 REV. % LOSS 4 
GRADING 500 REV, % LOSS 4 

MOISTURE CONTENT; 
PORTION TESTED % DRY WEIGHT •» 

SPECIFIC GRAVITY ! 
MAX. PARTICLE SIZE, IN, SPECIFIC GRAVITY @ 20°C 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION, % 4 
MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

pH DETERMINATION : 
pH 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION, % 4 
MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM 4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION • COMPRESSION, % 4 
MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY DENSITY, PCF MINIMUM RESISTIVITY: 

OHM-CM 4 

SOIL CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments: 

Copies to: CLIENT (1) THE SERVICES HEFERREO TO HEREIN WERE FERFORMEO IN ACCORDANCE 
WITH THE STANOARD OF CARE FRACTICEO LOCALLY FOR THE REFERENCED 
METHODISI AND RELATE ONLY TO THE CONOITIONiSI OR SAMFLEISl 
TESTS) AS STATED HEREIN, WESTERN TECHNOLOGIES INC: MAZES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTtSRS. 

REVIEWED BY tr-



Western 
Technologies 
inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 * fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Cfient ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Date of Report 12-01-11 
Job No. 3151JM09S 

Event / Invoice No. 31510186-87 
Authorized by OHMS SANCHEZ 

Sampled by CLIENT 
Submitted by O. SENJEM 

Lab No. 0981122-8 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOUDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source 7 Location SSR-8, 55-80' ELEVATION 
Testing Authorized : 
Special Instructions: 

Location RICO, COLORADO 
Andt, / Engr. ANDERSON ENGINEERING 
Supplier / Source BORINQ 
Source / Location Desig. By CLIENT Date 10-21-11 

TEST RESULTS 

SieVE ANALYSIS : ASTM C138 
FINER THAN HO. 200 : ASTM Ct 17 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
18 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
89 
82 
49 

SPECIFICATION 

LAeORATORY COMPACTION CHARACTERISTICS: METHOD 

13 

SAMPLE PREPARATION: • WET 0 DRY 
RAMMER USED: 
• 2 IN. CIRCULAR FACE 0 OTHER 
0 MECHANICAL 0 MANUAL 

MAXIMUM DENSITY. LBF/FT3 -» 
OPTIMUM MOISTURE CONTENT. % 4 

OVERSIZE AGGREGATE : 
SULK SPECIFIC GRAVIT Y 
ABSORPTION, % 
* OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

Moisture, % dry weight 

listPROCEDURE RESULT SPECS test PROCEDURE RESULT SPECS 

LIQUID A PLASTIC PROPERTIES: 
LlOtllO UM1T -A 

ESTIMATED % RETAINED ON NO. 40 PtASTIC UMIT •* 
SAMPLE AIR DRIED • YES • NO PLASTICITY INDEX -A 

RESISTANCE TO DEGRADATION OF SMAli-SJZE COARSE 
AGGREGATES BY ABRASION : 

GRADING 100 REV, % LOSS * 
GRADING 500 REV. % LOSS •» 

MOISTURE CONTENT : 
PORTION TESTED % ORY WEIGHT HP 

SPECIFIC GRAVITY j 
MAX- PARTICLE SIZE, IN. SPECIFIC GRAVITY 8 20°C -A 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOL: 

• EXPANSION • COMPRESSION, % •» 
MAXIMUM SWELL PRESSURE, KSF -P 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

pH DETERMINATION i 
pH -A 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOL: 

• EXPANSION • COMPRESSION, % •» 
MAXIMUM SWELL PRESSURE, KSF -P 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

SOLUBLE SALTS: 
PPM -A 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOL: 

• EXPANSION • COMPRESSION, % •» 
MAXIMUM SWELL PRESSURE, KSF -P 

SURCHARGE, KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF MINIMUM RESISTIVITY: 

OHM-CM HP 

SOIL CLASSIFICATION : GROUP SYMBOL: 
NAME: 

Comments : 

COPIES TO: client (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMEO IN ACCORDANCE 
WITH TIB STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
MEIHODIS) AND RELATE ONLY TO THE CONDITIONISI OR SAMPIEISI 
TESTED AS STATEO HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED. ANO 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTEO BY OTHERS. 

REVIEWED BY 
426©99 WTI 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 SAWYER DRIVE* NO. 2 
DURANGO. COLORADO 81302 
(970) 375-9033 * FAX: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOUDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Materiel VARIABLE 
Sample Source:/Location TP-E8 (TP2001-FD1) 
Tasting Authorized : 
Special Instructions: 

Date of Report 11-29-11 
Job No. 3161JM098 

Event / Invoice No. 31510186-78 
Authorized by CHIOS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CLIENT 

Lab No. 0981123-5 
Date 10-21-11 
Data 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS C 
RUB! THAN MOO C 

ASTMC136 { 
ASTM C117 [ 

QcP-31 
3 CP-31 

PHYSICAL PROPERTIES RESULTS SPECS 

^VE 
ACCUMULATIVE 

% PASSlNQ SPECIFICATION 
WOT W&GHT & VOIDS 

FINE AGGREGATE UNIT WEIGHT, PCF * 
O ASTMCae Q AASHTO TI9 VOIOS.% • 

• ROOPING Q JIGGING O LOOSE COARSE AGGREGATE UNIT WEIGHT, PCF -» 

VOIDS. * 

6 
4 
3 
2 
1 172 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 

100 
89 
SB 
50 
31 
25 
21 
19 
17 
16 
13 
13 
•1,1 
10 
9 
8 
7 

WOT W&GHT & VOIDS 
FINE AGGREGATE UNIT WEIGHT, PCF * 

O ASTMCae Q AASHTO TI9 VOIOS.% • 

• ROOPING Q JIGGING O LOOSE COARSE AGGREGATE UNIT WEIGHT, PCF -» 

VOIDS. * 

6 
4 
3 
2 
1 172 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 

100 
89 
SB 
50 
31 
25 
21 
19 
17 
16 
13 
13 
•1,1 
10 
9 
8 
7 

SPECIFIC 

GRAVITY 

h-  '  

ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY •* 

• ASTM C128 • AASHTO T84 BULK SPECIFIC GRAVITY (SSOI •» 

AGGREGATE 0R1ED APPARENT SPECIFIC GRAVITY -» 

• YES • «« ABSORPTION. % -» 

2.721 
2.757 
2.851 
1.7 

6 
4 
3 
2 
1 172 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 

100 
89 
SB 
50 
31 
25 
21 
19 
17 
16 
13 
13 
•1,1 
10 
9 
8 
7 

SPECIFIC 

GRAVITY 

h-  '  

ABSORPTION 
COARSEAGGREGATE BULK SPECIFIC GRAVITY •» 

Q ASTM C127 13 AASHTO TBS BULK SPECIFIC GRAVITY ISSOI * 

AGGREGATEDRIEO APPARENT SPECIFIC GRAVITY -» 

H] YES • NO ABSORPTION: * 4 

2.721 
2.757 
2.851 
1.7 

6 
4 
3 
2 
1 172 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 

100 
89 
SB 
50 
31 
25 
21 
19 
17 
16 
13 
13 
•1,1 
10 
9 
8 
7 

SAND EQUtVALBfT VALUE • ASTM 02419 • AASHTO T178 S6; % "4 

6 
4 
3 
2 
1 172 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 

100 
89 
SB 
50 
31 
25 
21 
19 
17 
16 
13 
13 
•1,1 
10 
9 
8 
7 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRAOING 100 REV.. %LOSS -» 

•iASTMC13t • AASHTO TBB GRADING 500 REV,, NIOSS 4 200 6.3 RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRAOING 100 REV.. %LOSS -» 

•iASTMC13t • AASHTO TBB GRADING 500 REV,, NIOSS 4 

UQUIO UMfT Si PLASTIC PROPERTIES 

• ASTM D4318 • AASHTO TSB & T90 
METHOD 
SAMPLE AIRDHIED • YES ONO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRAOING 100 REV.. %LOSS -» 

•iASTMC13t • AASHTO TBB GRADING 500 REV,, NIOSS 4 

UQUIO UMfT Si PLASTIC PROPERTIES 

• ASTM D4318 • AASHTO TSB & T90 
METHOD 
SAMPLE AIRDHIED • YES ONO 
ESTIMATED % RETAINED ON NO 40 

RESISTANCE 

TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV., «LOS$ -» 

• ASTM C53S GRADING 1000 REV.. NLOSS 4 

UQUIO UMfT Si PLASTIC PROPERTIES 

• ASTM D4318 • AASHTO TSB & T90 
METHOD 
SAMPLE AIRDHIED • YES ONO 
ESTIMATED % RETAINED ON NO 40 UOOTWBGHT PIECES FINE AGGREGATE. * 4 

• ASTM C123 O AASHTO TII3 COARSE AGGREGATE. % •+ 

LIQUID UMIT • 
PLASTIC LIMIT •» 
PLASTICITY INDEX 4 

RESULTS SPECS 

UOOTWBGHT PIECES FINE AGGREGATE. * 4 

• ASTM C123 O AASHTO TII3 COARSE AGGREGATE. % •+ 

LIQUID UMIT • 
PLASTIC LIMIT •» 
PLASTICITY INDEX 4 

CLAY UiMPS & FRiABLE PARTICLES FINE AGGREGATE. * 4 

0 ASTM C142 Q AASHTO T112 COARSE AGGREGATE. * •» 

FINENESS MODULUS 
• ASTM CI 25 • 

FRACTURED FACE8 OP COARSE AGGREGATES BY WBGHT ONE OR MORE FACES * •* 

O AZ 212 '• FLH TS07 Q FAA TWO OR MORE FACES. * •» 

OROANIC IMPURITIES 

• astmcao plATEN0 + 
• AASHTO T21 

DURABILITY INDEX 
• ASTM 03744 Q AASHTO T210 °c * 

PROCEDURE : A QCOARSE B • FINE C QCOARSE &FINE °< + 

CLEANNES8 VALUE 
• CA227 •» 

UNCOMPACTED VOID CONTENT 

• AZ247 • ASTM C I 252 METHOD YC. * * 

Comments : 

Copies to : CLIENT (1) 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE 9TANOARO of CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONOITIONm OR SAMPUIS) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

4?6&S9WTi 
REVIEWED BY  ̂, 



© Western 
Technologies 
INC. 
THE QUALITYPEOPLE 

SINCE 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL S0UD8 REMOVAL AND DflYtNQ 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location TP-3A (TP2011-FD2) 
Testing Authorized : 
Special Instructions : 

Date of Report 12-02-11 
Job No. 3151JM098 

Event / invoice No. 31510186-93 
Authorized by CHRIS SANCHEZ 

Sampled by CUENT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. / Engl. ANDERSON ENQINEERING 
Supplier / Source BORINQ 
Source / Location Desig. By CLIENT 

Lab No. 0981128-1 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
STEVE ANALYSIS 
RMS THAN NO. 900 : 

A8TMC13S 
A8TM C117 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8: 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
91 
88 
83 
78 
74 
69 
84 
69 
56 
61 
50 
46 
43 
41 
39 
34 
26 
24 

SPECIFICATION 

LABORATORY COMPACTION CHAIIACTERLSTTC8 : ASTM 06S8 METHOOC 

SAMPLE PREPAnATION; SjWET • DRY 

RAMMER USED: 

0-2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL (x) MANUAL 

project proctor id: 36 
Maximum density. lbf/ft3 * 132.3 
optimum moisture content, % * 12.1 

oversize aggregate : 

assumed bulk specific gravity : 2.66 
assumed absorption. * 
% oversize in labsample 

assumed specific gravity 
in zero air void curve 

10 
: 26 

12:97 

7.8 10.8 13.4 

MOISTURE, % DRV WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT 1 SPECS 

LIQUID a PLASTIC PROPERTIES : AA8HTO T»8. SO 
METHOD 8 LIQUID LIMIT •» 

. ESTIMATED % RETAINED ON NO. 40 SB PLASTIC UMIT Hi 
SAMPLE AIR DRIED g) VES :QNO PLASTICITY INDEX • 

27 
NY 

HP 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES 8Y ABRASION: 

GRADING 100 REV, % LOSS 4 
GRADING 500 REV, % LOSS + 

moisture cofrrarr: 
PORTION TESTED * DRY WEIGHT * 

SPECIFIC GRAVITY : 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY 0 20°C + 

EXPANSION/ COMPRESSION PROPERTIES OF COHESIVE 8011: 

• EXPANSION • COMPRESSION. * •» 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE. KSF 
INITIAL WATER CONTENT. * DRY DENSITY; PCF 

pH DETERMINATION: 
pH 

EXPANSION/ COMPRESSION PROPERTIES OF COHESIVE 8011: 

• EXPANSION • COMPRESSION. * •» 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE. KSF 
INITIAL WATER CONTENT. * DRY DENSITY; PCF 

SOLUBLE SALTS : 
PPM * 

EXPANSION/ COMPRESSION PROPERTIES OF COHESIVE 8011: 

• EXPANSION • COMPRESSION. * •» 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE. KSF 
INITIAL WATER CONTENT. * DRY DENSITY; PCF MINIMUM RESISTIVITY ; 

OHM-CM + 

SOIL CLASSIFICATION : A8TM 02487 GROUP SYMBOL: SM 
NAME! SH.TY GRAVEL WITH SAND 

Comments: 

COPIES TO: CUENT (1) 

42S&99 WTl 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CAM PRACTICED LOCALLY FOR THE REFERENCED 
METHOD!3) AND RELATE ONLY TO THE CONDmONISI OR SAMPLES) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC- MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
8U8MITTEO BY OTHERS. 

REVIEWED BY 
4. 



Western 
Technologies 
Inc. 
THE QUALITY PEOPLE 

SINCE 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDER80N ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location TP-3C1 (TP2011-FD3) 
Testing Authorized: 
Special Instructions: 

Date of Report 12-02-11 
Job No. 3151JM088 

Event / Invoice No. 31S1018S-94 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SBNjJBM 

Location RICO. COLORADO 
Arch. / Engr; ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CUBIT 

Lab No. 0981128-2 
Date 10-21-11 
Date 10-21-11 
Dete 10-31-11 

Date 10-21-11 

TEST RESULTS 
WEVE'ANAiVSfS : ASTM C1JS 
RNSITHANH0.200 : ASTMC117 

SIEVE 

8 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
18 
30 
40 
60 
100 
200 

ACCUMULATIVE 
* PASSING 

100 
88 
92 
77 
86 
60 
60 
45 
41 
38 
32 
32 
28 
26 
24 
22 
19 
16 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: ASTM 0698 METHOOC 

136.0 

130.0 

126:0 

SAMPLE PREPARATION: gj WET Q DRV 
RAMMERUSEOi 

00 J IN. CIRCULAR FACE • OTHER 
• MECHANICAL BMANUAL 

PROTECT PROCTOR ID: 38 
MAXIMUM DENSITY. UHFTT -» 131.6 
OPTIMUM MOISTURE CONTENT, % •» 10.3 

OVERSZE AGGREGATE : 

ASSUMED BULK SPECIFIC CRAVITY : 2.65 
. A6SUMEO ABSORPTION, % : 1.0 
* OVERSIZE IN LA8 SAMPLE :40 

ASSUMED SPECIFIC GRAVITY : 2.78 
IN ZERO AIR VOIO CURVE 

10.0 12.0 14.0 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UOUtO ft PLASTIC PROPERTIES; AASHTOTBfl.flO 
; METHOD B UQU1D UM1T -> 

ESTIMATED % RETAINED 0N N0. 40 7B PLASTIC LIMIT -P 
1 SAMPLE AIRDRIEO ©VES QUO PLASTICITY INDEX HP 

27 
19 
8 

REW8TAWE TO DEGRADATION OF SMAU-SOE COARSE 
AGGREGATES BYABRASION i 

GRADING 100 REV, % LOSS 
GRADING 500 REV; % LOSS * 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT •» 

SPECIFIC GRAVITY ; 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY @ 20°C -> 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL ; 

• EXPANSION • COMPRESSION. %.+ 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE, KSF 
INITIAL WATER CONTENT; % DRY DENSITY, PCF 

pH DETERMINATION: 
PH -P 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL ; 

• EXPANSION • COMPRESSION. %.+ 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE, KSF 
INITIAL WATER CONTENT; % DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM •» 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL ; 

• EXPANSION • COMPRESSION. %.+ 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE, KSF 
INITIAL WATER CONTENT; % DRY DENSITY, PCF MINIMUM RESISTIVITY : 

OHM-CM * 

SOIL CLASSIFICATION : ASTM 02487 CROUP SYMBOL: DC 
NAME: CLAYEY GRAVEL WITH SAND 

Comments : 

Copies to : CLIENT (1) 

«2S$»SWTL 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHODiSJ AND RELATE ONLY TO THE CONCMTtONlSI OR SAMPUiS) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR tMPUfO. AND 
HAS NOT CONFIRMED INFORMATION (NCLUOING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY f 



Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
877 WEST 2100 80UTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL,SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Materiel VARIABLE 
Sample Source / Location TP-61 (TP2011-FD4) 
Testing Authorized : 
Special Instructions: 

Pete of Report 11 -29-11 
Job No. 31B1JM098 

Event / invoice No. 31510186-78 
Authorized by CHRIS SANCHEZ 

Sampled by CUENT 
Submltted by D. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON BWINEERINQ 
Supplier / Source BORINQ 
Source / Location Deslg. By CUENT 

Lab No. 0881123-4 
Dote 10-21-11 
Data 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS Q 
FINER THAN #200 C 

ASTM CI36 
ASTM C1I7 

3 CP-31 
BCP-31 

PHYSICAL PROPERTIES RESULTS SPECS 

^EVE ACCUMULATIVE 
% PASSING SPECIFICATION 

UNIT VraflMt K VOIDS FINE AOOREOATE UNIT WEIGHT, PCF + 
Q ASTM C29 • AASHTO TTB VOIDS. * 4 
• RODDINO •JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, PCF -» 

VOIDS. % •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
V/4 
NO.4 

8 
10 
!6 
30 
40 
SO 
too 

100 
78 
61 
68 
58 
64 
61 
50 
48 
48 
46 
45 
44 
42 
41 
40 
36 

UNIT VraflMt K VOIDS FINE AOOREOATE UNIT WEIGHT, PCF + 
Q ASTM C29 • AASHTO TTB VOIDS. * 4 
• RODDINO •JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, PCF -» 

VOIDS. % •» 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
V/4 
NO.4 

8 
10 
!6 
30 
40 
SO 
too 

100 
78 
61 
68 
58 
64 
61 
50 
48 
48 
46 
45 
44 
42 
41 
40 
36 

SPECHTC 
GRAVITY 

a 
ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GRAVITY -» 
: QASTMCISS • AASHTO T84 BULK SPECIFIC GRAVITY ISSOI * 

AGGREGATE DRIED APPARENT SPECIFIC GRAVITY * 
• YES DNO ABSORPTION. * • 

2.726 
2:760 
2.792 

.9 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
V/4 
NO.4 

8 
10 
!6 
30 
40 
SO 
too 

100 
78 
61 
68 
58 
64 
61 
50 
48 
48 
46 
45 
44 
42 
41 
40 
36 

SPECHTC 
GRAVITY 

a 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC-GRAVITY * 
• ASTM C127 03 AASHTO: TSS SULK SPECIFIC GRAVITY ISSOI * 
AGGREGATE DRIED APPARENT SPECIFICGRAVITY •» 
0} YES •«> ABSORPTION, % •* 

2.726 
2:760 
2.792 

.9 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
V/4 
NO.4 

8 
10 
!6 
30 
40 
SO 
too 

100 
78 
61 
68 
58 
64 
61 
50 
48 
48 
46 
45 
44 
42 
41 
40 
36 

8AHD EOUIVALBTT VAU1E • ASTM 02419 • AASHTOT176 SE. * + 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
V/4 
NO.4 

8 
10 
!6 
30 
40 
SO 
too 

100 
78 
61 
68 
58 
64 
61 
50 
48 
48 
46 
45 
44 
42 
41 
40 
36 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., *L08S •» 
• ASTMC131 •AASHTO T96 GRADING 500 REV., %10SS •» 200 23 RESISTANCE 

TO 
DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., *L08S •» 
• ASTMC131 •AASHTO T96 GRADING 500 REV., %10SS •» 

LIQUID UNIT 0 PLASTIC PROPBTTIES 
• ASTM 04318 • AASHTO T89 0 T90 

METHOD 
SAMPLE AIR DRIED QYES QNO 
ESTIMATED % RETAINEO ON NO 40 

RESISTANCE 
TO 

DEGRADATION 

SMALL COARSE AGGREGATE GRADING 100 REV., *L08S •» 
• ASTMC131 •AASHTO T96 GRADING 500 REV., %10SS •» 

LIQUID UNIT 0 PLASTIC PROPBTTIES 
• ASTM 04318 • AASHTO T89 0 T90 

METHOD 
SAMPLE AIR DRIED QYES QNO 
ESTIMATED % RETAINEO ON NO 40 

RESISTANCE 
TO 

DEGRADATION LARGE COARSE AGGREGATE GRADING 200 REV.. *LOSS •» 
• ASTMCS3S GRAOING 1000 REV.. NLOSS •» 

LIQUID UNIT 0 PLASTIC PROPBTTIES 
• ASTM 04318 • AASHTO T89 0 T90 

METHOD 
SAMPLE AIR DRIED QYES QNO 
ESTIMATED % RETAINEO ON NO 40 LIGHTWEIGHT PIECES FINEAGGREGATE, » •» 

Q ASTM CI23 • AASHTO T113 COARSE AGGREGATE, % •» 

UOUIO LIMIT •* 
PLASTIC LIMIT * 
PLASTICITY INDEX 

RESULTS SPECS 

LIGHTWEIGHT PIECES FINEAGGREGATE, » •» 
Q ASTM CI23 • AASHTO T113 COARSE AGGREGATE, % •» 

UOUIO LIMIT •* 
PLASTIC LIMIT * 
PLASTICITY INDEX 

CLAY LUMP8& FRIA8LE PARTICLES FINE AGGREGATE, * 4 
• ASTM C142 • AASHTO Til2 COARSE AGGREGATE. % -9 

FINENESS MODULUS 
• ASTM CI 25 •» 

FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT ONE OR MORE FACES % * 
Q AZ '212 O FLHTBOT QFAA TWO OR MORE FACES, * • 

ORGANIC IMPURITIES 
• ASTMC40 
• AASHTO T2I 

OURABIUTY INDEX 
QiASTM 03744: • AASHTO T210 °c "* 

PROCEDURE : A Q COARSE B OFLNE C Q COARSE A FINE D' * 

CLEANNESS VALUE 
••CA 227 -» 

UNCOMPACTED VOID CONTENT 
(33 AZ 247 • ASTM C1252 METHOD VC. * •* 

! 

Comments: 

Copies to : CUENT (1) 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED M ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED VOCALLY FOR THE REFERENCED 
METHODIS) AND RELATE ONLY TO THE, COMOmOtm OR SAAIPLf|S| 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES MC. MAXES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION WCIUOINO SOURCE Of MATERIALS 
SUBMITTED BY OTHERS. 

436©W WTI 
REVIEWED'BY 
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Western 
Technologies 
Inc. 
THE QUALITY PEOPLE 

SINCE 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO IISTIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Tyoe / Use of Material VARIABLE 
Sample Source/ Location TP-3D(TP2011-FD5j 
Testing Authorized: 
Special Instructions : 

Date of Report 11-29-11 
Job No. 31S1JM09B 

Event / Invoice No. 31610186-71 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Location RtCO, COLORADO 
Arch. / Engr, ANDERSON ENOINEERINQ 
Supplier / Source BORING 
Source / Location Detiig. By CLIENT 

Lab No. 0981122-6 
Date 10-21-11 
Date 10-21-11 
Data 10-31-11 

Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : ASTMC138 
FINER THAN NO. 200 : A8TMCM7 

SIEVE 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
NO.4 

8 
10 
16 
30 
40 
SO 

100 
200 

A*M»&QyE SPECIFICATION 

100 
96 

88 
86 
84 
80 
77 
74 
71 
67 
67 
65 
63 
62 
60 

55 

LABORATORY COMPACTION CHARACTERISTICS : ASTMDEEE METHOD C 

13O.U 

130.0 

12B.0 

SAMPLE PREPARATION: gjWET • DRY 
RAMMBtUSEO: 

(X] 2 IN. CIRCULAR FACE Q OTHER 
• MECHANICAL [x| MANUAL 

PROJECT PROCTOR 10: 34 
MAXIMUM DENSITY.IBFIFT3 -» 132.4 
OPTIMUM MOISTURE CONTENT. % •* 9.9 

OVERSIZE AGGREGATE : 

ASSUMED BULK SPECIFICGRAVITY : 2.68 
ASSUMB),ABSORPTION. % : 1.0 
% OVEftSIZE IN UWSAMPUE : 0 

ASSUMED SPECIFIC GRAVITY :2.61 
IN ZERO AIR VOID CURVE 

7.3 9.6 11.9 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT I SPECS TEST PROCEOURE RESULT SPECS 

UQU10 S PLASTIC PROPBIT1E8 : 
LIQUID LIMIT • 

ESTIMATED % RETAINED ON NO. 40 PLASTIC UMIT HP 
SAMPIE A1R DRIED • VES QNO PLASTICITY INDEX 

RES1STANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV, % LOSS HP 
GRADING. 500 REV, % LOSS Hp 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT HP 

SPECIRC GRAVITY: 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY 0 20*C HP 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOS. : 

• EXPANSION • COMPRESSION, % 
MAXIMUM SWELL PRESSURE. KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY OENSITY. PCF 

pH DETERMINATION: 
pH 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOS. : 

• EXPANSION • COMPRESSION, % 
MAXIMUM SWELL PRESSURE. KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY OENSITY. PCF 

SOLUBLE SALTS: 
PPM HP 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOS. : 

• EXPANSION • COMPRESSION, % 
MAXIMUM SWELL PRESSURE. KSF •* 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY OENSITY. PCF ; MINIMUM RESISTIVITY : 

OHM-CM * 

SOIL CLASSIFICATIONT GROUP SYMBOL: 
NAME: 

Comments: 

Copies to : CLIENT 11) TIC SERVICES REFERRED TO HEREIN WERE PERFORMED W ACCORDANCE 
WITH THE STANDARD Of CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONDITION® OR SAMPLE® 
TESTED AS STATED HEREIN. WESTERN TECHNOLOOIES RFC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IWRJEO. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY 
426C*9WTI 



© Western 
Technologies 
Inc. 
The Quality People 

Since-1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Date of Report 11-29-11 
Job No. 31S1JM098 

Event / Invoice No. 31510186-72 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Lab No. 0981123-8 
Data 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOLIDS REMOVAL AM) DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sampta Source/ Location TP-E6 (TP2011-FD6) 
Testing Authorized :: 
Special Instructions : 

Location RICO, COLORADO 
Arch, / Engr. ANDERSON ENGINEERING 
SuppSer / Source BORING 
Source / Location Desig. By CLIENT DATE 10-21-11 

TEST RESULTS 
SIEVE ANAL YSI8 
FINER THAN NO. 200 

ASTM C13S 
ASTM C117 

SIEVE ACCUMULATIVE 
REPASSING 

8 
5 
4 
3 100 

2 92 
1 1/2 96 

1 78 

3/4 71 

1 / 2  62 

3/8 56 

1/4 48 

No.4 45 

8 39 

10 39 
16 35 

30 32 
40 30 

50 28 
100 24 

200 20 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS: METHOD 

SAMPLE PREPARATION: • WET Q DRY 
RAMMER USED: 
• 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL Q MANUAL 

MAXIMUM DENSITY, L8P/ET3 "» 
OPTIMUM MOISTURE CONTENT, * * 

OVERSIZE AGGREGATE : 

BULK SPECIFIC GRAVITY 
ABSORPTION, % 
* OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE, % DRY WEIGHT 

TEST PROCEDURE RESULT SPECS TESTPROCEOURE RESULT SPECS 

LIQUID a PLASTIC PROPERTIES: 
LIQUID UMIT * 

ESTIMATED % RETAINED ON NO. 40 PLASTIC LIMIT * 
SAMPLE AIR DRIED • YES Q NO PLASTICITY INDEX -0 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV, % LOSS •» 
GRADING 600 REV, % LOSS •» 

MOISTURE CONTENT: 
PORTION TESTED * DRY WEIGHT •* 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY © 20*C * 

EXPANSION / COMPRESSION PROPBITIES OF COHESIVE SOB.: 

• EXPANSION • COMPRESSION, * * 
maximum swat Pressure, ksf • 

SURCHARGE, KSF 
INITIAL WATER CONTENT., * DRY DENSITY. PCF 

pH DETERMINATION: 
pH 

EXPANSION / COMPRESSION PROPBITIES OF COHESIVE SOB.: 

• EXPANSION • COMPRESSION, * * 
maximum swat Pressure, ksf • 

SURCHARGE, KSF 
INITIAL WATER CONTENT., * DRY DENSITY. PCF 

SOLUBLE SALTS: 
PPM • 

EXPANSION / COMPRESSION PROPBITIES OF COHESIVE SOB.: 

• EXPANSION • COMPRESSION, * * 
maximum swat Pressure, ksf • 

SURCHARGE, KSF 
INITIAL WATER CONTENT., * DRY DENSITY. PCF MINIMUM RESISTIVITY: 

OHM-CM • 

SOIL CLASSIFICATION i GROUP SYMBOL: 
NAME; 

Comments : 

Copies to : CLIENT ID THE SERVICES ffiFERHED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONOITIONISI OR SAMFLEISI 
TESTED AS STATEO HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPUEO, AND 
HAS NOT CONFIRMEO INFORMATION MCLUDINO SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

M5©S9WTI 

REVIEWED BY 



Western 
Technologies 
Inc. 
The Quality People 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 

SINCE 1955 

PHYSICAL PROPERTIES 
OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample:Source/Location TP-4A (TP2011-FD7) 
Testing Authorized: 
Special Instructions: 

Date of Report 11-29-11 
Job No. 31B1JM098 

Event/ Invoice No. 31810186-74 
Authorized by CMOS SANCHEZ 

Sampled by CUENT 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location DCsig. By CUENT 

Lab No. 0981123-7 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 

Comments : 

Copies to : CUENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHODISI AND RELATE ONLY TO THE CONOINONISI OR SANBAEISI 
TESTEO AS STATED HEREIN. WESTEWI TECHNOLOGIES INC, MAXES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDINO SOURCE OF MATERIALS 
SUBMITTED BY OTHERS 

OS®99 WTI 
REVIEWED BY 



© Western 
Technologies 
Inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Clent ANDERSON ENQINB3IING 
977 WEST 2100 SOjUTH 
SALT LAKE CITY, UT 84119 

Date of Report 11-29-11 
Job No. 3151JM098 

Event,/ invoice No. 31610186-73 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Lab No. 0981123-9 
Date 10-21-11 
Pate 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYINQ 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location TP-E2 (TP2011-FD8) 
Testing Authorized: 
Special Instructions: 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier 7 Source BORING 
Source / Location Desig. By CLIENT Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS 
Met THAN NO. 200 

ASTM C13B 
A8TMC1T7 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 
100 
200 

ACCUMULATIVE 
% PASSING 

100 
88 
66 
37 
24 
12 
8 
4 
3 
2 
2 
2 
1 
1 
1 
1 
1 
1 

0.6 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS s 

SAMPLE PREPARATION: QwET • DRV 
RAMMER USED: 
• 2 IN. CIRCULAR FACE • OTHER 
• MECHANICAL • MANUAL 

MAXIMUM DENSITY. IBF/FT* •» 
OPTIMUM MOISTURE CONTBIT, % •» 

OVERSIZE AGGREGATE : 
BULK SPECIFIC GRAVITY 
ABSORPTION. % 
% OVERSIZE IN LAB SAMPLE 

SPECIFIC GRAVITY IN 
ZERO AIR VOID CURVE 

MOISTURE. % ORY WEIGHT 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UQUID a PLASTIC PflOPBITIES : 
LIQUID UMIT -P 

ESTIMATED % RETAINED ON NO. 40 PLASTICLIMIT * 
SAMPLE AIR DRIED Q YES QNO PLASTICITY INDEX 

RESISTANCE TO DEGRADATION OF SMALL-SOS COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV. % LOSS * 
GRADING 600 REV. % LOSS * 

MOISTURE CONTENT: 
PORTION TESTED % DRY WEIGHT •> 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY @ 20*C *P 

EXPANSION ; COMPRESSION PROPERTIES OF COHESIVE SOL ; 
• EXPANSION • COMPRESSION. % •* 

MAXIMUM SWELL PRESSURE, KSF 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % . ORY OENSITY, PCF 

pH DETERMINATION: 
pH • 

EXPANSION ; COMPRESSION PROPERTIES OF COHESIVE SOL ; 
• EXPANSION • COMPRESSION. % •* 

MAXIMUM SWELL PRESSURE, KSF 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % . ORY OENSITY, PCF 

SOLUBLE SALTS: 
PPM -P 

EXPANSION ; COMPRESSION PROPERTIES OF COHESIVE SOL ; 
• EXPANSION • COMPRESSION. % •* 

MAXIMUM SWELL PRESSURE, KSF 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % . ORY OENSITY, PCF MINIMUM RESISTIVITY: 

OHM-CM * 

SOB. CLASSIFICATION: GROUP SYMBOL: 
NAME: 

Comments : 

Copies to : CLIENT (1) THE SERVICES REFERRED TO HEREIW WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOISI AND RELATE ONLY TO Tie CONOITKJNISI OR SAMPLEISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLtiEHNO SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED 8Y 
«36©99 WTL 



G Western 
Technologies 
inc. 
THE QUALITY PEOPLE 

Since 1955 

278 SAWYER DRIVE, NO. 2 
DURANGO, COLORADO 81302 
(970) 375-9033 • FAX: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
877 WEST 2100 SOUTH 
SALT LAKE CITY, UT B4119 

Project RICO INITIAL SOUPS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material VARIABLE 
Sample Source / Location TP-8 (TP2011-FD13) 
Tasting Authorized : 
Special Instructions: 

Date of Report 11-29-11 
Job No. 3161JM098 

Event / Invoice No. 31510188-77 
Authorized by CHRIS SANCHEZ 

Sampled by CUBIT 
Submitted by D. SENJEM 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CUENT 

Lab No. 0981123-4 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Data 10-21-11 

TEST RESULTS 

SIEVE ANALYSIS P 
mat THAN *200 £ 

ASTM CI 3S j 
ASTMCtl? j 

Qcp-31 
yCP-31 

PHYSICAL PROPERTIES RESULTS SPECS 

sgvt ACCUMULATIVE 
* PASSING SPECIFICATION 

UNIT WBOHT & VOIDS 
FINE AGGREGATE UNIT WEIGHT. PCF 4 

DASTM C2» • AASHTO T1S VOIDS, * * 

Q ROOOINO • JIGGING Q LOOSE COARSE AGGREGATE UNIT WEIGHT. PCP 4 

VOIDS, * 4 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/B 
1/4 
No.4 

8 
10 
18 
30 
40 
80 
100 

180 
84 
77 
68 
51 
42 
39 
34 
33 
31 
30 
27 
27 
26 
22 
21 
19 
16 

UNIT WBOHT & VOIDS 
FINE AGGREGATE UNIT WEIGHT. PCF 4 

DASTM C2» • AASHTO T1S VOIDS, * * 

Q ROOOINO • JIGGING Q LOOSE COARSE AGGREGATE UNIT WEIGHT. PCP 4 

VOIDS, * 4 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/B 
1/4 
No.4 

8 
10 
18 
30 
40 
80 
100 

180 
84 
77 
68 
51 
42 
39 
34 
33 
31 
30 
27 
27 
26 
22 
21 
19 
16 

SPECIFIC 

GRAVITY 

a 
ABSORPTION 

FINE AGGREGATE BULK SPECIFIC GHAVITY 4 
• ASTMC128 • AASHTO T84 BULK SPECIFIC GRAVITY ISSD) 4 
AGGREGATE DRIED APPARENTSPECIFICGRAVITY 4 
• *ES [UNO A8S0RPT1ON, « 4 

2,541 
2 694 
2.884 
2.1 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/B 
1/4 
No.4 

8 
10 
18 
30 
40 
80 
100 

180 
84 
77 
68 
51 
42 
39 
34 
33 
31 
30 
27 
27 
26 
22 
21 
19 
16 

SPECIFIC 

GRAVITY 

a 
ABSORPTION 

COARSE AGGREGATE BULK SPECIFIC GRAVITY 4 
• ASTMC127 gjAASHTOTBS BULK SPECIFIC GRAVITY ISSOl 4 
AGGREGATE DRIED APPARENT 'SPECIFICGRAVITY 4 
EYES QNO ABSORPTION.* 4 

2,541 
2 694 
2.884 
2.1 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/B 
1/4 
No.4 

8 
10 
18 
30 
40 
80 
100 

180 
84 
77 
68 
51 
42 
39 
34 
33 
31 
30 
27 
27 
26 
22 
21 
19 
16 

SAND EQUIVALENT VALUE Q ASTM 02418 Q AASHTO T17e SE. * 4 

6 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/B 
1/4 
No.4 

8 
10 
18 
30 
40 
80 
100 

180 
84 
77 
68 
51 
42 
39 
34 
33 
31 
30 
27 
27 
26 
22 
21 
19 
16 

RESISTANCE 

TO 

DEGRADATION 

. SMALL COARSE AGGREGATE GRAOING 100 REV.. WLOSS 4 

O ASTM C131 Q AASHTO TW GRADING 600 REV.. %L08S 4 200 12 RESISTANCE 

TO 

DEGRADATION 

. SMALL COARSE AGGREGATE GRAOING 100 REV.. WLOSS 4 

O ASTM C131 Q AASHTO TW GRADING 600 REV.. %L08S 4 

UOUb UMIT a PLASTIC PROPERTIES 

QASTM 04318 • AASHTOT89& T90 
METHOD 
SAMPLE AIR ORIED QYES • NO 

 ̂ ESTIMATED * RETAINED OH N0 40 

RESISTANCE 

TO 

DEGRADATION 

. SMALL COARSE AGGREGATE GRAOING 100 REV.. WLOSS 4 

O ASTM C131 Q AASHTO TW GRADING 600 REV.. %L08S 4 

UOUb UMIT a PLASTIC PROPERTIES 

QASTM 04318 • AASHTOT89& T90 
METHOD 
SAMPLE AIR ORIED QYES • NO 

 ̂ ESTIMATED * RETAINED OH N0 40 

RESISTANCE 

TO 

DEGRADATION LARGE COARSE AGGREGATE GRAOING 200 REV., *LOSS 4 
• ASTM C636 GRAOING 1000 REV., %LOSS 4 

UOUb UMIT a PLASTIC PROPERTIES 

QASTM 04318 • AASHTOT89& T90 
METHOD 
SAMPLE AIR ORIED QYES • NO 

 ̂ ESTIMATED * RETAINED OH N0 40 LtGHTWBGHT PIECES FINE AGGREGATE. % 4 

QASTM C123 Q;AASHTO T113 COARSE AGGREGATE. % 4 

UOUIO UMIT 4 
PLASTIC UMIT 4 
PLASTICITY INDEX 4 

RESULTS SPECS 

LtGHTWBGHT PIECES FINE AGGREGATE. % 4 

QASTM C123 Q;AASHTO T113 COARSE AGGREGATE. % 4 

UOUIO UMIT 4 
PLASTIC UMIT 4 
PLASTICITY INDEX 4 

ClAY LUMPS B FRIABLE PARTICLES FINE AGGREGATE. * 4 

0ASTMC142 • AASHTO T112 COARSE AGGREGATE; * 4 

RNENESS MODULUS 

• ASTM C12S 4 
FRACTURED PACES OFCOARSE AGGREGATESST WEIGHT ONE OR MORE FACES, * 4 

0AZ 212 O FLH T507 QFAA TWO OR MORE FACES, * 4 

ORGANICIMPURITIES 
• ASTM 040 
• AASHTO T2t 

DURABILITY INDEX 
• ASTM 03744 • AASHTO T210 Dc * 

PROCEDURE : A Q COARSE S -Q-HNC C Q COARSE A FINE * 

CLEANNESSVALUE 

• OA 227 4 
UNCOMPACTEO VOIO CONTBtT 

• AZ247 • ASTM C1262 METHOD VC, % 4 

Comments : 

COPIES TO : CLIENT (11 
THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD Of CARE PRACTICED EOCAU.Y FOR THE REFERENCED 
METHPDISI AND RELATE ONLY TO THE CONOITlONlSl OR SAMSUISI 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAEES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED IWORMATION MCLUOINO S0URCE: Of MATERIALS SUBMITTED BY OTHERS. 

«26©99«TT 
REVIEWED BY 



© Western 
Technologies 
INC. 
The Quality People 

SINCE 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Project RICO INITIAL SOUDS RBMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Materiel VARIABLE 
Sample Source /Location TP-E6 (TPZ011-FD15) 
Testing Authorized: 
Special Instructions: 

Date of Report 11-29-11 
Job No. 3151JM098 

Event / Invoice No. 31S1018B-7B 
Authorized by CHRIS SANCHEZ 

Sampled by CUBIT 
Submitted by D.SBiUBH 

Location RICO. COLORAOO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BORING 
Source / Location Desig. By CUBIT 

Lab No. 09B1123-B 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Date 10-21-11 

TEST RESULTS 

seveANAusts n 
FINER THAN #200 • 

A8TMC138 0 
ASTM CM 7 § 

)CP-31 
OCP-31 

PHYSICAL PROPERTIES RESULTS 'SPECS 

^VE 
ACCUMULATIVE 

% PASSING SPECIFICATION 
UNTT WEIGHT S VOIDS ™ J. RNE AGGREGATE UNIT WEIGHT. PCf • 
OASTMCaa •AASHTOTIS VOIDS.** 
• •WOOING O JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, PCF • 

VOIOS. * * 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1 a 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 

100 
63 
47 
29 
24 
19 
17 
16 
16 
14 
13 
12 
11 
10 
9 
7 

UNTT WEIGHT S VOIDS ™ J. RNE AGGREGATE UNIT WEIGHT. PCf • 
OASTMCaa •AASHTOTIS VOIDS.** 
• •WOOING O JIGGING • LOOSE COARSE AGGREGATE UNIT WEIGHT, PCF • 

VOIOS. * * 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1 a 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 

100 
63 
47 
29 
24 
19 
17 
16 
16 
14 
13 
12 
11 
10 
9 
7 

SPECIFIC 

GRAVITY 
a 

ABSORPTION 

Fits AGGREGATE BULK SPECIFIC GRAVITY * 
• ASTM C12B • AASHTO T84 BUUC SPECIFIC GRAVITY.ISSOl * 
AGGREGATE DRIED APPARENT SPECIFIC GRAVITY * 
• YES OHO ABSORPTION. * * 

2,689 
2.821 
2,678 
1.3 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1 a 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 

100 
63 
47 
29 
24 
19 
17 
16 
16 
14 
13 
12 
11 
10 
9 
7 

SPECIFIC 

GRAVITY 
a 

ABSORPTION 
COARSE AGGREGATE SULK SPECIFIC GRAVITY •» 
• ASTM CI27 D AASHTO TBS BULK SPECIFIC GRAVITY ISSOl * 
AGGREGATE OWED APPARENT SPECIFIC GRAVITY •» 
glYES QNO ABSORPTION.* + 

2,689 
2.821 
2,678 
1.3 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1 a 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 

100 
63 
47 
29 
24 
19 
17 
16 
16 
14 
13 
12 
11 
10 
9 
7 

SAND EOUIVALSTT VALUE Q ASTM D2419 • AASHTO T176 SC. * * 

s 
4 
3 
2 
1 1/2 
1 
3/4 
1 a 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 
100 

100 
63 
47 
29 
24 
19 
17 
16 
16 
14 
13 
12 
11 
10 
9 
7 

RESISTANCE 

TO 

DEBRADATlOil 

SMALL COARSE AGGREGATE GRADING 100 REV., *L0SS * 
• ASTM CI31 • AASHTO T96 GRADING S00 REV., %LOSS • 200 6.4 RESISTANCE 

TO 

DEBRADATlOil 

SMALL COARSE AGGREGATE GRADING 100 REV., *L0SS * 
• ASTM CI31 • AASHTO T96 GRADING S00 REV., %LOSS • 

LIQUID uatrr a PLASTIC PNOPBTTTES 
OASTM 04318 ,P AASHTO T88 » T90 
METHOD 
SAMPLE AIR DRIEO OVES QNO 
ESTIMATED * RETAINED ON NO 40 

RESISTANCE 

TO 

DEBRADATlOil 

SMALL COARSE AGGREGATE GRADING 100 REV., *L0SS * 
• ASTM CI31 • AASHTO T96 GRADING S00 REV., %LOSS • 

LIQUID uatrr a PLASTIC PNOPBTTTES 
OASTM 04318 ,P AASHTO T88 » T90 
METHOD 
SAMPLE AIR DRIEO OVES QNO 
ESTIMATED * RETAINED ON NO 40 

RESISTANCE 

TO 

DEBRADATlOil LARGE COARSE AGGREGATE GRADING 200 REV.. *LOSS * 
• ASTMCS36 GRADING 1000 REV., KLOSS •* 

LIQUID uatrr a PLASTIC PNOPBTTTES 
OASTM 04318 ,P AASHTO T88 » T90 
METHOD 
SAMPLE AIR DRIEO OVES QNO 
ESTIMATED * RETAINED ON NO 40 LIGHTWEIGHT PIECES FINE AGGREGATE. * * 

• ASTM C123 0 AASHTO T113 COARSE AGGREGATE, * •* 

LIQUID UMIT * 
PLASTIC LIMIT -» 
PLASTICITY INOEX • 

RESULTS SPECS 

LIGHTWEIGHT PIECES FINE AGGREGATE. * * 

• ASTM C123 0 AASHTO T113 COARSE AGGREGATE, * •* 

LIQUID UMIT * 
PLASTIC LIMIT -» 
PLASTICITY INOEX • 

CLAY LUMPS & FRIABLE PARTICLES FINE AGGREGATE. * •» 

O ASTM CI42 • AASHTO T112 COARSE AGGREGATE, * •* 

F1NENESSMODULUS 
• ASTMCIZE 4 

FRACTURED FACES OF COARSE AGGREGATES BY WEIGHT 0NE QB MORE FACES, * * 

• AZ 212 • FtH T607 QFAA TWO OR MORE FACES. * * 

ORGANIC IMPURITIES 
• ASTMC40 
• AASHTOT2J 

DURABILITY INDEX 
• ASTM 03744 • AASHTO T210 Oc * 

PROCEDURE : A O COARSE BQFINE C • COARSE & FINE Df * 

CLEANNESS VALUE 
OCA Z27 * 

UNCOMPACTED VOID CONTENT 
• AZ 247 ,• ASTM CI252 METHOD VC. * * 

Comments: 

Copies to: CLIENT (1) 

426©33 WTI 

THE SERVICES RIFGRMO TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOO(S) AND RELATE ONLY TO THE COMQFTFOMFSI OR SAMPLCFSJ 
TESTED AS STATED MERLIN- WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED, AND 
HAS NOT CONFIRMED INFORMATION INCLUOTHO SOURCE OF MATERIALS 
SUBMITTED 8V OTHERS. 

REVIEWED BY 



G Western 
Technologies 
One. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANOERSONENGINEBtlNG 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84118 

Date of Report 12-09-11 
Job No. 31S1JM098 

Event / Invoice No. 31S1018S-106 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Lab No. 0981104-1 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material 4' MINUS SILTY CLAYEY SAND W/GRAV. 
Sample Source / Location TP-1 (TP2011-AT1) 
Testing Authorized: 
Special Instructions: 

Location RICO, COLORADO 
Arch. / Engr. AfffiERSON ENGINEERING 
Supplier / Source EXISTING SUBQRADE 
Source / Location Desig. By CLIENT Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS : ASTMC136 
FtflGt THAN NO. ZOO : A8TMC117 

SIEVE 

6 
S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
50 

100 
200 

ACCUMULATIVE 
* PASSING 

100 
98 
96 
94 
89 
86 
81 
77 
70 
68 
58 
65 
48 
41 
38 
36 
28 
23 

SPECIFICATION 

LABORATORY COMPACTION CHARACTBOSTICS : ASTM06S8 

SAMPLE PREPARATION: ® WET Q DRY 
RAMMERUSED: 
gj 2 IN. CIRCULAR FACE Q OTMBtl 
• MECHANICAL (x) MANUAL 

PROJECT PROCTOR 10: 42 
MAXIMUM DENSITY, IBF/FT3 * 122,6 
OPTIMUM MOISTURE CONTENT. % -» 10.5 

OVERSIZEAGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.65 
ASSUMED ABSORPTION. % : 1.0 
% OVERSIZE IN LAB SAMPLE : 14 

ASSUMED SPECIFIC6RAVITY 
IN ZStOAIR VOID CURVE; 

-2.65 

e.O 9.0 12.0 

MOISTURE. % DRY WEIGHT 

CORRECTION OF MAXIMUM UMTWEIOHT S 
OPTIMUM MOISTURE CONTENT FOR OVBtSIZE 
PARTICLES; ASTMD4718 

CORR. MAXIMUMDENSrrY.LBF/FT3 127.2 
CORR. OPTIMUM MOISTURE. % 9.2 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UQUID & PLASTIC PROPERTIES t AA8HTO189. 90 

METHOD 8 UQUID LIMIT -9 
ESTIMATED % RETAINED ON NO. 40 62 PLASTIC UMIT >9 
SAMPLE AIR DRIED ®YES QNO PLASTlCnrY INOEX -9 

24 
18 
6 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV, % LOSS -9 
GRADING 500 REV, % LOSS -9-

MOISTURE CONTENT : 
PORTION TESTED % DRY WEIGHT >9 

SPECIFIC GRAVITY : 
MAX. PARTICLE SIZE. IN. SPECIF1CGRAVJTY © 20VC -9 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION Q COMPRESSION, % -9 
MAXIMUM SWELL PRESSURE, KSF -9 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY OENSITY, PCF 

pH DETERMINATION: 
pH 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION Q COMPRESSION, % -9 
MAXIMUM SWELL PRESSURE, KSF -9 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY OENSITY, PCF 

SOLUBLE SALTS : 
PPM -9 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOIL : 

• EXPANSION Q COMPRESSION, % -9 
MAXIMUM SWELL PRESSURE, KSF -9 

SURCHARGE, KSF 
INITIAL WATER CONTENT, % DRY OENSITY, PCF MURMUM RESISTIVITY; 

OHM-CM -9 

SOIL CLASSIFICATION: ASTMD2487 GROUP SYMBOL: SC-SM 
NAME: SILTY. CLAYEY SAND WITH GRAVEL 

Comments: 

Copies to: CLIENT (1) THE SERVICES REFERREO TO HEREIN WERE PERFORMED H ACCORDANCE 
WITH Tie STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONDftlONISI OR SAMFLEIS) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR Iff PRESENTATION, EXPRESSED OR IMPUEO. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE Of MATERIALS 
SUBMITTED BY OTHERS. 

436^99 WT1 
REVIEWED BY ^ S 



© Western 
Technologies 
INC. 
The Quality People 

Since 19S5 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
97? WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Date of Report 12-07-11 
Job No. 31S1JM098 

Event / Invoice No. 31S10186-9S 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted.by D, SENJEM 

Lab No. 0981129-2 
Oate 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor HARE CONSTRUCTION 
Type / Use of Material 3' MINUS SILTY GRAVB. WITH SAND 
Sample Source/ Location TP-2 (TP2011-AT2) 
Testing Authorized : 
Special Instructions: 

Location RICO. COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source EXISTING SUBGRAOE 
Source / Location Desig. By CLIENT Date 10-21-11 

TEST RESULTS 
SIEVE ANALY8IS : CP-31 
FWER THAN NO. 200 : ASTMC117 

SIEVE 

6 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No.4 

8 
10 
16 
30 
40 
SO 

100 
200 

ACCUMULATIVE 
* PASSING 

100 
90 
84 
77 
72 
66 
64 
58 
54 
46 
42 
37 
31 
28 
25 
21 
17 

SPECIFICATION 

LABORATORY COMPACTIONCHARACTERISTICS: ASTM0698 METHOD C 

SAMPLE PREPARATION: SI WET • DRY 
RAMMER USED: 

(X) 2 IN. CIRCULAR FACE •OTHER 
Q MECHANICAL 0 MANUAL 

PROJECT PROCTOR ID: 38 
MAXIMUM DENSITY. LBF/FT3 •» 129.7 
OPTIMUM MOISTURE CONTENT. * •» 10.2 

OVBISiZE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY : 2.6B 
ASSUMED ABSORPTION. % : 1.0 
% OVERSI2£ IN LAB SAMPLE :2B 

ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

; 2.71 

10.0 12.0 14.0 

MOISTURE. % DRY WEIGHT 

CORRECTION OF MAXIMUM UNIT WEIGHT a 
OPTIMUM MOISTURE CONTENT FOR OVERSIZE 
PARTICLES: ASTM 04718 

CORfi. MAXIMUM DENSITY. LBF/FT3 
COWL OPTIMUM MOISTURE. % 

138.0 
7.6 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UQUIO ft PLASTIC * PROPERTIES : ASTM D4S18 

METHOD B UQUIO LIMIT •» 
ESTIMATED % RETAINED ON NO. 40 72 PLASTIC LIMIT + 
SAMPLE AIRBED S YES QNO PLASTICITY INDEX 4 

21 
0 

ftp 

RESISTANCETO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASIONi: 

GRADING 100 REV. % LOSS 4 
GRADING 500 REV. % LOSS 

MOISTURE CONTENT : 
PORTION TESTED % DRY WEIGHT 4 

SPECIFIC GRAVITY: 
MAX, PARTICLE SIZE. IN; SPECIFIC GRAVITY 0 20AC 4 

EXPANSION /COMPRESSIONPROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % 4 

MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE. KSF 
IMTIAL WATER CONTENT. % DRY DENSITY. PCF 

pH DETERMINATION: 
pH "•* 

EXPANSION /COMPRESSIONPROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % 4 

MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE. KSF 
IMTIAL WATER CONTENT. % DRY DENSITY. PCF 

SOLUBLE SALTS: 
PPM 4 

EXPANSION /COMPRESSIONPROPERTIES OF COHESIVE SOIL : 
• EXPANSION • COMPRESSION. % 4 

MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE. KSF 
IMTIAL WATER CONTENT. % DRY DENSITY. PCF MINIMUM RESISTIVITY : 

OHM-CM 4 

SOX CLASSIFICATION : ASTM D2487 GROUP SYMBOL: GM 
NAME: SILTY GRAVB, WITH SAND 

Comments : 

Copies to: CLIENT (1) 

425&S9 Wit 

THE SERVICES REFERRED TO HEREIN WERE PERFORMED IM ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHODIS) ANO RELATE ONLY TO THE COMHTLONISL OR SAMPLERS) 
TESTED AS STATEO HEREIN. WESTERN TECHNOLOGIES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION, EXPRESSED OR FMPUEO. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBM1TTE0 BY OTHERS-

REVIEWED BY (L 



© Western 
Technologies 
Inc. 
The Quality People 

SINCE 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
877 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Oate of Report 12-07-11 
Job No. 3151JM098 

Event / Invoice No. 31510186-88 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

Lab No. 0881104-3 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project «CO INITIAL SOUOS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material 3* MINUS SILTY GRAVEL WITH SAND 
Sample Source / Location TP-3 (TP2011-AT3) 
Testing Authorized: 
Special Instructions : 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source EXISTING SWGRADE 
Source / Location Desig. By CLIENT Date 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS 
meet THAN NO. 

: ASTMC136 
200 t ASTMC117 

sieve 

6 
S 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 
No:4 

8 
10 
16 
30 
40 
50 
100 
200 

A%:pwSsiNGVE SPECIFICATION 

100 
98 
95 
88 
82 
81 
65 
58 
51 
39 
38 
31 
26 
24 
21 
17 
13 

LABORATORY COMPACTION CHARACTEfBSTtCS : ASTM 0688 

138.0 

130.0 

SAMPLE PREPARATION: j*|WET • ORV 
RAMMER USED: 

(§ 2 in. circular face •other 
• mechanical bimanual 

PROJECT PROCTOR IB: 12 
MAXIMUM DENSITY, L8F/FT3 •» 130.5 
OPTIMUM MOISTURE CONTENT, % * 9.8 

OVERSIZE AGGREGATE.: 

ASSUMED BULK SPECIFIC GRAVITY : 2.88 
ASSUMED ABSORPTION, % : 1.0 
% OVERSIZE IN LAB SAMPLE : 18 

128.0 ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

2.72 

1.0 110 130 

MOISTURE, % DBY WEIGHT 

CORRECTION OF MAXIMUM UNIT WEIGHT 8 
OPTIMUM MOISTURE COM1ENT FOR OVERSIZE 
PARTICLES: ASTM04718 

CORH. MAXIMUM DENSITY, LBF/FT3 
CORR. OPTIMUM MOISTURE, % 

135.6 
8.2 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

UQUID a PLASTIC PROPERTIES : AASHTO URL 90 

METHOD B UQUID LIMIT «4. 
ESTIMATE ̂  RETAINED ON NO. 40 77 PLASTICUMIT-4 
SAMPLE AIR ORIEO ig) YES (~)NO PLASTICITY INDEX 4 

MP 

RESISTANCE TO DEGRADATION Op SMALL-SIZE COARSE 
AGGREGATES BY 4BRASKJN: 

GRADING 100 REV, % LOSS <4 
GRADING 500 REV. % LOSS *4 

MOISTURE CONTENT : 
PORTION TESTED % DRY WEIGHT «4 

SPECIFIC GRAVITY : 
MAX. PARTICLE SIZE, IN. SPECIFIC GRAVITY & 20°C -4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOCL1 

• EXPANSION • COMPRESSION, % -» 
MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATERCONTENT. % DRY DENSITY, PCF 

pH DETERMINATION : 
pH >4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOCL1 

• EXPANSION • COMPRESSION, % -» 
MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATERCONTENT. % DRY DENSITY, PCF 

SOLUBLE SALTS : 
ppm; -4 

EXPANSION / COMPRESSION PROPERTIES OF COHESIVE SOCL1 

• EXPANSION • COMPRESSION, % -» 
MAXIMUM SWELL PRESSURE, KSF 4 

SURCHARGE, KSF 
INITIAL WATERCONTENT. % DRY DENSITY, PCF MINIMUM RESISTIVITY : 

OHM-CM -4 

SOIL CLASSIFICATION :ASTM D2487 GROUP SYMBOL: GM 
NAME: SILTY GRAVEL WITH SAND 

Comments : 

Copies to : CLIENT (1) 

:«5@99 WTI 

TIE SERVICES REFERRED TO HEISIN WERE PERFORMED IN ACCORDANCE 
WITH TIE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONOITIONISI OR 8AMFUIS1 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC. MARES NO 
OTIEN WARRANTY OR REPRESENTATION. EXPRESSED OR TMPUEO. AND 
HAS NOT CONFIRMED INFORMATION INCIUOINC SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

REVIEWED BY 



Western 
Technologies 
Inc. 
THE QUALITY PEOPLE 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • lax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Date of Report 12-07-11 
Job No, 3151JM098 

Event / Invoice No. 31510186-97 
Authorized by CHRIS SANCHEZ 

Sampled by CLIENT 
Submitted by D. SENJEM 

lab No. 0981104-4 
Date 10-21-11 
Date 10-21-11 
Date 10-31-11 

Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Material 4- MINUS SILTY GRAVEL WITH SAND 
Sample Source I Location TP-5 (TP2011-AT5) 
Testing Authorized: 
Special Instructions : 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENQINEERINQ 
Supplier / Source EXISTING GROUND 
Source / Location Desig. By CLIENT Date 10-21-11 

TEST RESULTS 
SEVlE ANALYSIS : ASTM CI38 
FiNSl THAN NO. 200 : ASTMC117 

sieve 

8 
5 
4 
3 
2 
1 1/2 
1 
3/4 
1/2 
3/8 
1/4 

No.4 
8 
10 
16 
30 
40 

50 

100 
200 

ACCOM ULATtVE 
* PASSING 

100 
89 
86 
81 
72 
67 
82 
58 
53 
50 
44 
43 
38 
35 
32 
30 
25 
19 

SPECIFICATION 

LABORATORY COMPACTION CHARACTERISTICS : ASTM D6S8 METHOD C 

SAMPLE PREPARATION: g)WET • ORV 
RAMMSt USED: 

|X] 2 IN; CIRCULAR FACE Q OTHER 
• MECHANICAL Qt] MANUAL 

PROJECT PROCTOR ID: 18 
MAXIMUM DENSITY. LBFIFT3 -» 121.8 
OPTIMUM MOISTURE CONTENT, * •* 12.1 

OVEBSKE AGGREGATE : 

ASSUMED BULK SPECIFIC GRAVITY .2.65 
ASSUMED ABSORPTION. % : 1.0 
% OVERSIZE IN LAB SAMPLE : 33 

ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

:2.67 

11.0 13.0 15.0 

MOISTURE. % DRY WEIGHT 

CORRECTION OF MAXIMUM UMT WEIGHT & 
OPTIMUM MOISTURE CONTENT FOR OVERSIZE 
PARTICLES: ASTM 04718 

CQMt. MAXIMUM DENSITY, LBF/FT3 
CORR. OPTIMUM MOISTURE, % 

133.4 
8.4 

TEST PROCEDURE RESULT SPECS TEST PROCEDURE RESULT SPECS 

LIQUID S PLASTIC PROPERTIES : AASHTO TB9, 90 

METHOD B UQUtD UMiT • 
ESTIMATED % RETAINED ONNO. 40 68 PLASTIC UMIT -P 
SAMPLE AIR DRIED [x] YES QNO PLASTICITY INDEX -9 

35 
27 
8 

RESISTANCE TO DEGRADATION OF SMALL-SIZE COARSE 
AGGREGATES BY ABRASION: 

GRADING 100 REV, % LOSS HP 
GRADING BOO REV. % LOSS •» 

MOISTURE CONTENT; 
PORTION TESTED % DRY WEIGHT HP 

SPECIFIC GRAVITY: 
MAX. PARTICLE SIZE, IN- SPECIFIC GRAVITY © 20*C -P 

expansion / compression properties of cohesivesoii : 

• EXPANSION • COMPRESSION. % * 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE. KSF 
INITIAL WATER CONTENT. * DRY DENSITY, PCF 

pM OETS1MJNATION; 
pH *9 

expansion / compression properties of cohesivesoii : 

• EXPANSION • COMPRESSION. % * 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE. KSF 
INITIAL WATER CONTENT. * DRY DENSITY, PCF 

SOLUBLE SALTS: 
PPM 

expansion / compression properties of cohesivesoii : 

• EXPANSION • COMPRESSION. % * 
MAXIMUM SWELL PRESSURE, KSF * 

SURCHARGE. KSF 
INITIAL WATER CONTENT. * DRY DENSITY, PCF MINIMUM RESISTIVITY: 

OHM-CM * 

SOIL CLASSIFICATION : ASTM 02487 GROUP SYMBOL: GM 
NAME; SltTY GRAVEL WITH SAND 

Comments 

COPIES TO: CLIENT ill THE SERVICES REFERRED TO HEREIN WERE PERFORMED IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR TM REFERENCED 
METHOOISI AND RELATE ONLY TO THE CONDITIONIS! OR SAMPLEIS) 
TESTED AS STATED HEREIN. WESTERN TECHNOLOGIES INC, MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR ISSUED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

42S©99 WT! 

REVIEWED BY 



o Western 
Technologies 
INC. 
The Qual ity People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 PHYSICAL PROPERTIES 

OF SOILS & AGGREGATES 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY, UT 84119 

Project RICO INITIAL SOLIDS REMOVAL AMD DRYING 
Contractor FLARE CONSTRUCTION 
Type / Use of Materia! 3" MINUS CLAYEY GRAVEL WITH SAW 
Sample Source / Location TM (TP2011-AT6) 
Testing Authorized 
Special Instructions : 

Date of Report 12-09-11 
Job No, 31S1JM09B 

Event / Invoice No. 31S10186-107 
Authorized by CHfa8 SANCHEZ 

Sampled by CUBW 
Submitted by D. SENJEM 

Location RICO, COLORADO 
Arch. / Engr. ANDERSON ENGINEERING 
Supplier / Source BOOTING SUBGRADE 
Source / Location Desig. By CLIENT 

Lab No. 0981104-6 
Date 10-21-11 
Pate 10-21-11 
Pate 10-31-11 

Pate 10-21-11 

TEST RESULTS 
SIEVE ANALYSIS 
raei than no, aoo • 

CP-31 
ASTM C117 

SIEVE ACCUMULATIVE 
% PASSING SPECIFICATION 

6 
5 
4 100 
3 88 
2 94 
1 1/2 91 
1 85 
3/4 91 
1/2 74 
3/8 71 
1/4 64 
No.4 60 

8 80 
10 49 
16 42 
30 37 
40 34 
50 32 
100 27 
200 22 

LABORATORY COMPACTION CHARACTERISTICS; ASTM 0688 METHOD C 

130.0 

125.0 

SAMPLE PREPARATION: | w£T • DRY 
RAMMER USED: 
g} 2 IN, CIRCULAR FACE Q OTHER 
• MECHANICAL jx) MANUAL 

PROJECT PROCTOR ID: 41 
MAXIMUM DENSITY. LBF/FT3 * 123.9 
OPTIMUM MOISTURE CONTENT, % • 11.3 

OVERSIZE AGGREGATE : 
ASSUMED BULK SPECIFIC GRAVITY :2.®8 
ASSUMEO ABSORPTION. % : 1.0 
%OVERSIZE IN LAB SAMPLE : 19 

120.0 ASSUMED SPECIFIC GRAVITY 
IN ZERO AIR VOID CURVE 

:2.6S 

0.0 11.0 13.0 

MOISTURE. % DRY WEIGHT 

CORRECTION OF MAXIMUM UNIT WEIGHT 8 
OPTIMUM MOISTURE CONTENT FOR OVERSIZE 

| PARTICLES : ASTM 04718 

| CORR. MAXIMUM DENSITY. L8F/FT3 130.1 
CORR. OPTIMUM MOISTUHE, % 9.3 

TEST PROCEDURE RESULT SPECS TESTPROCHXjRE RESULT SPECS 

LIQUIDS PLASTIC PROPERTIES : AASHTO TBS. 80 

METHOD B LIQUID LIMIT HP 
ESTIMATED % HETAINEO ON NO. 40 66 PLASTIC LIMIT •» 
SAMPLE Ain ORIEO g] YES CjNO PLASTICITY INDEX • 

32 
21 
11 

RESISTANCE TODEGRADATION OF SMALL-SIZE COAR8E 
AGGREGATES BY ABRASION: 

GRADING 100 REV. * LOSS * 
GRADING S00 REV. % LOSS •» 

MOISTURE CONTBTT: 
PORTION TESTED * DRY WEIGHT * 

SPECIFIC GRAVITY : 
MAX. PARTICLE SIZE, IN: SPECIFIC GRAVITY 0 20*0 • 

EXPANSION/ COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION • COMPRESSION, % •» 
MAXIMUM SWELL PRESSURE. KSF -0 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

pH DETERMINATION: 
pH • 

EXPANSION/ COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION • COMPRESSION, % •» 
MAXIMUM SWELL PRESSURE. KSF -0 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF 

SOLUBLE SALTS: 
PPM •» 

EXPANSION/ COMPRESSION PROPERTIES OF COHESIVE SOIL: 

• EXPANSION • COMPRESSION, % •» 
MAXIMUM SWELL PRESSURE. KSF -0 

SURCHARGE. KSF 
INITIAL WATER CONTENT. % DRY DENSITY. PCF MINIMUM RESISTIVITY : 

OHMCM •» 

SOIL CLASSIFICATION : ASTM 02487 GROUP SYMBOL: GC 
NAME: CLAYEY GRAVEL WITH SAND 

Comments : 

Copies to : CLIENT (1) THE SERVICES REFERRED TO HEREIN WERE PERFORMEO IN ACCORDANCE 
WITH THE STANDARD OF CARE PRACTICED LOCALLY FOR THE REFEICNCEO 
METHOD!SI AND RELATE ONLY TO THE CONOITIONISI OR SAMPLEISI 
TESTED AS STATEO HEREIN- WESTERN TECKNOtOOES INC. MAKES NO 
OTHER WARRANTY OR REPRESENTATION. EXPRESSED OR IMPLIED. AND 
HAS NOT CONFIRMED INFORMATION INCLUDING SOURCE OF MATERIALS 
SUBMITTED BY OTHERS. 

42S&99 WT1 
REVIEWED BY 



o Western 
Technologies 
inc. 
The Quality People 

Since 1955 

278 Sawyer Drive, No. 2 
Durango, Colorado 81302 
(970) 375-9033 • fax: 375-9034 SOIL / AGGREGATE 

FIELD UNIT WEIGHT TESTS 
(FIELD DENSITY) 

Client ANDERSON ENGINEERING 
977 WEST 2100 SOUTH 
SALT LAKE CITY. UT 84119 

Date of Report 12-09-11 
Job Np. 3151JM098 

Event/Invoice No. 31S10186-10S 
Authorized ByCUENT 

Tested By S. KATZER 

1 of 1 

Date 11-03-11 
Date 11-04-11 

Client ANDERSON ENGINEERING 
Project RICO INITIAL SOLIDS REMOVAL AND DRYING 
Location RICO. COLORADO 
Test Locations Designated By CLIENT 
Test Procedures In-Ptace Unit Weight: ASTM D6938 Moisture Content: ASTM D6038 Rock Correction : ASTM 04718 
Gauge : MakeTROXLER Model3411-SP Serial No. 16763 Standard Count: Unit Weight 2114 H2O 650 

TEST 
NO. 

IN-PLACE CHARACTEWSTICB LAB CHARACTERISTICS COMPACTION REQUIREMENTS 

TEST 
NO. 

- :r •• ' • ; 

Hole , Moisture Dry Unit 
Vohims ' % of Dry j Weight: ;0verehe 
cu. ft. j Unit Weight ; Ebf I cu. ft. j % 

ID 
Maximum Dry 
Unit Weight 
Ibf/cu. ft. 

Optimum 
Moisture 
* 

% of Corrected 
Maximum Dry 
Unit Weight 

Moisture 
* 

Compaction 
% 

CONFORMANCE 
INDICATED 

TEST 
NO. 

- :r •• ' • ; 

Hole , Moisture Dry Unit 
Vohims ' % of Dry j Weight: ;0verehe 
cu. ft. j Unit Weight ; Ebf I cu. ft. j % 

ID 
lEsrto OOMCID TE5TK) COfWECTEP 

% of Corrected 
Maximum Dry 
Unit Weight 

Moisture 
* 

Compaction 
% 

CONFORMANCE 
INDICATED 

1 I 14.8 j 109.3 19 41 123.9 130.1 11.3 9.3 84 
2 18.8 118.0 i 33 16 121.8 133 A 12.1 8.4 88 
3 11.7 100.8 ! 28 38 li29,7 138.0 182 7.6 73 
4 12.8 97.5 ! 14 42 r 122.6 127.2 10.5 9.2 77 

' j 

..... '... ..... '... 

. . 

V - •: 
i - - - —j— - -V - •: 
: 

- - - —j— - -

TEST 
NO. TEST LOCATION. HORIZONTAL 

 ̂ TP-6 (TP2011-AT6) 
2 " TP-5 (TP2011-AT5) 
3 TP-2 (TP2011-AT2) 
4 TP-1 (TP2011-AT1) 

TEST LOCATION. VERTICAL 

t. ft Elevation ' 

0.0 100.0 
0;0 100.0 
0.0 
0:0 

100.0 
100.0 

MATERIAL TESTED 

SUBGRADE 
SUB6RA0E 

SUBGRADE 

LABORATORY DATA S COMPACTION CHARACTERISTICS 

LAB ID. EVENT/ 
INVOICE NO. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL i OPTIMUM 

i MOISTURE.* 
MAXIMUM DRY UNIT Weight, er / cu. ft. TEST METHOD 

41 i 31610166-107 3" MINUS CLAYEY ORAVBL W/SAND ; tp-8 11.3 123.9 D898-C 
16 31510186-97 I 4' "INUS SXTY QRAVBL W/SAND i TP S 12.1 121.8 D898-C 
38 31510186-95 3 MINUS SILTY GRAVB. W/ SAND TP-2 10.2 129.7 0898-C 
42 31510186-106 : SILTY CLAYEY SAND WITH GRAVEL TP-1 10.5 122.6 D698C 

Comments: SPECIFICATION UNKNOWN FOR COMPACTION AND MOISTURE CONTENT. 
• DATUM 100'° TOP OP EXISTING GROUND 
This engagement does NOT Include provision for WT opinions, conclusions nor directions In regard to this project. 

Distribution : client (I) 
TESTING WAS PERFORMED PER LOCAL INDUSTRY PRACTICES THAT MAY INCLUDE SLIGHT 
DEVIATIONS FROM THE STANDARDS. 

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCA TION 
AND TIME OF TESTING ONLY. THEA8CVE SERVICES AND REPORT WERE PERFORMED 
PURSUANT TO THE TERMS ANQ CONDITIONS OF THE CONTRACT BETWEEN WT ANO 
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE STANDARD OF 
REASONABLE CARE APPLICABLE TO SUCH TESTING GENERALLY. NO OTHER WARRANTY 
GUARANTY, OR REPRESENTATION. EXPRESSED OR IMPLIED, IS INCLUDED OR INTENDED 

402B1©97 WTl 
REVIEWED BY (- P. APPEl 

iSiSMfO COPY Oft fill) 



TRIAXIAL COMPRESSION TEST REPORT AT.COM 

(/) 

CF 

0.0 0.5 1.0 1.5 
p\ tsf 

2.0 2.5 3.0 

5 10 15 20 
VERTICAL STRAIN, % 

Symbol 

Test No. 

Diameter, in 

Height, in 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Back Press., tsf 

Minor Prin. Stress, tsf 

Max. Dev. Stress, tsf 

Time to Failure, min 

Strain Rate, %/min 

B-Value 

Estimated Specific Gravity 2.99 

Liquid Limit 

Plastic Limit 

Plasticity Index 

O 

2 PSI 

2.8287 

5.9118 

244.32 

21.91 

97.15 

7.5294 

220.26 

24.61 

100.00 

6.5946 

5.0422 

0.14184 

0.18932 

240 

0.02 

.99 

73 

50 

23 

11.1 PSI 

2.8621 

5.4677 

220.26 

24.38 

98.90 

6.6679 

192.30 

27.66 

100.00 

5.7575 

5.066 

0.77317 

0.53003 

245 

0.02 

2.99 

73 

50 

23 

• 
12 PSI 

2.8709 

4.6028 

192.30 

27.56 

99.59 

5.781 

170.69 

30.59 

100.00 

5.1104 

5.0438 

1.9978 

1.0484 

270 

0.02 

2.99 

73 

50 

23 

Project: RICO ARGENTINE SIT 0U01 Failure Sketch 

Location: RICO, CO <1 roject No.: 60157757 

ing No.: ST-2 

Sample Type: 3 " ST 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

Thu, 01 -DEC-2011 13:36:50 



TRIAXIAL COMPRESSION TEST REPORT A^COM 
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VERTICAL STRAIN, % 
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cr 

O.O 0.5 1.0 1.5 
p, tsf 

2.0 2.5 3.0 

Project: RICO ARGENTINE SIT OU01 Location: RICO, CO Project No.: 60157757 

Boring No.: ST-2 Tested By: BCM Checked By: WPQ 

^gmple No.: ST-2 Test Date: 11/22/11 Depth: 2.0'-4.0 

B>t No.: ST-2 Sample Type: 3 " ST Elevation: 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

Thu, 01-DEC-2011 13:37:40 



TRIAXIAL TEST 

Project,: RICO ARGENTINE SIT OU01 
Boring No.: ST-2 
Sample No.: ST-2 
Test No.: ST-2 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/22/11 
Sample Type: 3 " ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0'-4.0 
Elevation: AsGOM 

Soil D' 
RGBK 

Description 
' s: FAILURE 

: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

SpWHnen Height: 
Specimen Area: 6. 
Specimen Volume,: 

Liquid Limit: 73 

5.91 in 
,28 inA2 
37.15 inA3 

fcston Area: 0.00 inA2 
fcston Friction: 0.00 lb 

Piston weight: 0.00 lb 

plastic Limit: 50 

Filter Strip correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 2.99 

vertical corrected Deviator Deviator Pore Horizontal Vertical 
fi me Strain Area Load Stress Pressure Stress Stress 

min % inA2 lb tsf tsf tsf tsf 

1 0 0 6.2846 0 0 5,0422 5.184 5.184 
2 2.004 0.026104 6,2862 1.7469 0,020008 5.0616 5.184 5.204 
3 4.004 0.053744 6,288 2.3292 0.02667 5.0666 5.184 5.2107 
4 6.0041 0.081384 6.2897 2.9115 0.033328 5.0699 5.184 5.2173 
5 8.0041 0.11056 6.2915 3.3349 0.038165 5.0683 5.184 5.2222 
6 10.004 0.1382 6.2933 3.6526 0.041788 5.0677 5.184 5.2258 
7 12.004 0.16584 6.295 4.076 0.04662 5.0721 5.184 5.2306 
8 14 0.19348 6.2968 4.3937 0.050239 5.0755 5.184 5.2342 
9 16 0.22112 6.2985 4.7642 0.054461 5.0783 5.184 5.2385 

10 18 0.24876 6.3002 5.2406 0.05989 5.0805 5.184 5.2439 
11 20 0.2764 6.302 5.6112 0.064107 5.0832 5.184 5.2481 
12 22 0.30404 6.3037 5.77 0.065903 5.0855 5.184 5.2499 
13 24 0.33168 6.3055 6.1405 0.070116 5.0877 5.184 5.2541 
14 26 0.36086 6.3073 6.4052 0.073117 5.0894 5.184 5.2571 
15 28 0.39003 6.3092 6.6699 0.076116 5.091 5.184 5.2601 
16 30 0.41767 6.3109 6.9875 0.079719 5.0932 5.184 5.2637 
17 35 0.48523 6.3152 7.6757 0.08751 5.0977 5.184 5.2715 
18 40.001 0.55587 6.3197 8.6285 0.098304 5.1016 5.184 5.2823 
19 45.001 0.62651 6.3242 8.8932 0.10125 5.1049 5.184 5,2852 
20 50.001 0.69561 6.3286 9.2637 0.10539 5.1082 5.184 5.2894 
21 55.001 0.76471 6.333 9,7402 0.11074 5,111 5.184 5.2947 
22 60.001 0.83534 6.3375 10.058 0.11427 5.1138 5.184 5.2983 
23 65.001 0.90598 6.342 10.746 0.122 5.1166 5.184 5.306 
24 70.001 0.97508 6.3465 11.064 0.12551 5,1188 5.184 5.3095 
25 75.001 1.0457 6.351 11,381 0.12903 5.121 5.184 5.313 
26 80.001 1.1148 6.3554 11,752 0.13313 5.1182 5.184 5.3171 
27 85.001 1,1854 6.36 11.911 0.13484 5.1193 5.184 5.3188 
28 90.001 1.2545 6.3644 12.334 0.13953 5.1227 5.184 5.3235 
29 95.002 1.3236 6.3689 12. 44 0.14063 5.1255 5.184 5.3246 
n 100 1.3927 6.3733 12.705 0.14352 5.1277 5.184 5.3275 • 105 1.4618 6.3778 13,075 0.14761 5.1299 5.184 5.3316 
w 110 1.5325 6.3824 13.446 0.15168 5.1321 5.184 5.3357 
33 115 1.6016 6.3869 13.604 0.15336 5.1338 5.184 5.3374 
34 120 1.6707 6.3914 13.657 0.15385 5.1354 5.184 5.3379 
35 125 1.7413 6.3959 13,763 0.15493 5.1366 5.184 5.3389 
36 130 1.8104 6,4005 13,975 0.15721 5.1377 5.184 5.3412 
37 135 1.8795 6.405 14-557 0.16364 5.1388 5.184 5.3476 
38 140 1.9502 6.4096 14.822 0.1665 5.1399 5.184 5.3505 
39 145 2.0177 6.414 14.822 0.16638 5.141 5.184 5.3504 
40 150 2.0884 6.4186 14.928 0.16745 5.1416 5.184 5.3515 
41 155 2.1575 6.4232 15.193 0.1703 5.136 5.184 5.3543 
42 160 2.2281 6.4278 15.828 0.17729 5.1388 5.184 5.3613 
43 165 2.2972 6.4323 15.563 0.1742 5.1404 5.184 5.3582 
44 170 2.3678 6.437 15.51 0.17349 5.1421 5,184 5.3575 
45 175 2.4385 6.4417 15,457 0.17277 5.1432 5.184 5.3568 
46 180 2.5076 6.4462 15,457 0.17265 5.1443 5.184 5.3566 
47 185 2,5782 6.4509 15,722 0.17548 5.1449 5.184 5.3595 
48 190 2,6473 6.4555 15.881 0.17712 5.146 5.184 5.3611 
49 195 2,7179 6.4602 15.881 0.17699 5.146 5.184 5.361 
50 200 2.7886 6.4649 15.987 0.17804 5.1466 5.184 5.362 
51 205 2.8577 6.4695 16.092 0.1791 5.1471 5.184 5.3631 
52 210 2.9283 6.4742 16.092 0.17897 5.1477 5.184 5.363 
53 215 2.9989 6.4789 16.622 0.18472 5.1477 5.184 5.3687 
54 220 3.0696 6.4836 16.992 0.1887 5.1482 5.184 5.3727 
55 225 3.1387 6.4882 16.834 0.1868 5.1477 5,184 5.3708 
56 230 3.2108 6.4931 16.886 0.18725 5.1482 5.184 5.3712 
57 235 3.2815 6.4978 16.939 0,1877 5.1477 5.184 5.3717 
58 240 3.3521 6.5025 17.098 0.18932 5.1482 5.184 5.3733 
59 245 3,4212 6.5072 16.939 0.18743 5.1477 5,184. 5.3714 
60 250 3,4918 6.512 16,992 , 0.18788 5.1477 5 .184 5.3719 
61 255 3.5609 6.5166 16.992 0.18774 5.1471 5.184 5.3717 
62 260 3.6331 6.5215 16.834 0.18585 5.1471 5.184 5.3698 
63 265 3.7022 6.5262 16.728 0.18455 5.1438 5.184 5.3685 
64 270 3.7729 6.531 16.886 0.18616 5.141 5,184 5.3702 
65 275 3.8435 6.5358 16.728 0.18428 5.1421 5.184 5.3683 
66 279.67 3.9095 6.5403 16.516 0.18182 5.1432 5.184 5.3658 



TRIAXIAL TEST 

project: Rico ARGENTINE SIT ouOl 
Boring No.: ST-2 
Sample No.: ST-2 
Test No.: ST-2 

Location: Rico, co 
Tested By: BCM 
Test Date: 11/22/11 
Sample Type: 3 " ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0"-4.0 
Elevation: 

AZCOM 
soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH 
RS^MLS: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO 
Soi l pe 

SJSBWIE 

BROWN STAGED TRIAXIAL TEST 
TEST PERFORMED AS PER ASTM D 4767 

S^HWllen Height: 5.91 in 
Specimen Area: 6.28 inA2 
Specimen volume: 37-15 inA3 

Liquid Limit: 73 

Piston Area: 0.00 jnA2 
Piston Friction: 0.00 lb 
piston weight: 0.00 lb 

Plastic Limit: 50 

Total Total Excess 
vertical Verti cal Horizontal pore A 

Strain Stress Stress pressure parameter 
% tsf tsf tsf 

1 0.00 5.184 5.184 0 0.000 
2 0.03 5.204 5.184 0.019436 0.971 
3 0.05 5.2107 5.184 0.024433 0.916 
4 0.08 5.2173 5.184 0.027765 0.833 
5 0.11 5.2222 5.184 0.026099 0.684 
6 0.14 5.2258 5.184 0.025544 0.611 
7 0.17 5.2306 5.184 0.029986 0.643 
8 0.19 5.2342 5.184 0,033318 0,663 
9 0.22 5.2385 5.184 0.036095 0,663 

10 0.25 5.2439 5.184 0.038316 0,640 
11 0,28 5.2481 5,184 0.041092 0,641 
12 0.30 5.2499 5.184 0.043314 0.657 
13 0.33 5.2541 5.184 0.045535 0.649 
14 0.36 5.2571 5.184 0.047201 0.646 
15 0.39 5.2601 5.184 0,048867 0.642 
16 0.42 5.2637 5.184 0.051088 0.641 
17 0.49 5.2715 5.184 0.05553 0.635 
18 0.56 5.2823 5.184 • 0.059417 0.604 
19 0.63 5.2852 5.184 0.062749 0.620 
20 0.70 5.2894 5.184 0.066081 0,627 
21 0.76 5.2947 5,184 0.068858 0.622 
22 0,84 5.2983 5,184 0.071634 0.627 
23 0.91 5.306 5.184 0.074411 0.610 
24 0.98 5.3095 5.184 0.076632 0.611 
25 1.05 5.313 5.184 0.078853 0.611 
26 1.11 5.3171 5.184 0.076077 0.571 
27 1.19 5.3188 5.184 0.077187 0.572 

1.25 5.3235 5.184 0.080519 0.577 
n 1.32 5.3246 5.184 0.083296 0.592 • 1.39 5.3275 5.184 0.085517 0.596 
w 1.46 5.3316 5.184 0.087738 0,594 
32 1,53 5.3357 5,184 0.089959 0,593 
33 1.60 5.3374 5.184 0.091625 0.597 
34 1,67 5.3379 5.184 0.093291 0.606 
35 1.74 5.3389 5.184 0.094402 0.609 
36 1.81 5.3412 5.184 0.095512 0.608 
37 1.88 5.3476 5.184 0,096623 0.590 
38 1.95 5.3505 5.184 0.097733 0.587 
39 2.02 5.3504 5.184 0.098844 0.594 
40 2.09 5.3515 5.184 0.099399 0.594 
41 2.16 5.3543 5.184 0.093846 0,551 
42 2.23 5.3613 5 ,184 0.096623 0,545 
43 2.30 5.3582 5,184 0.098289 0.564 
44 2,37 5.3575 5.184 0.099955 0.576 
45 2.44 5.3568 5.184 0.10107 0.585 
46 2.51 5.3566 5.184 0.10218 0.592 
47 2.58 5.3595 5.184 0.10273 0.585 
48 2.65 5.3611 5.184 0.10384 0.586 
49 2.72 5.361 5.184 0.10384 0.587 
50 2.79 5.362 5.184 0.1044 0.586 
51 2.86 5.3631 5.184 0.10495 0.586 
52 2.93 5.363 5.184 0.10551 0,590 
53 3,00 5.3687 5,184 0,10551 0,571 
54 3,07 5.3727 5,184 0,10606 0.562 
55 3,14 5.3708 5.184 0,10551 0.565 
56 3.21 5.3712 5.184 0.10606 0.566 
57 3.28 5.3717 5.184 0,10551 0.562 
58 3.35 5.3733 5.184 0.10606 0.560 
59 3.42 5.3714 5.184 0.10551 0.563 
60 3.49 5.3719 5.184 0.10551 0.562 
61 3.56 5.3717 5.184 0.10495 0.559 
62 3.63 5.3698 5.184 0.10495 0.565 
63 3.70 5.3685 5.184 0.10162 0.551 
64 3.77 5.3702 5.184 0.098844 0.531 
65 3.84 5.3683 5.184 0.099955 0.542 
66 3,91 5.3658 5 .184 0,10107 0.556 

Filter strip correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
correction Type: uniform 

Estimated Specific Gravity: 2.99 

Effective 
vertical 

Stress 
tsf 

0.14184 
0.14242 
0.14408 
0.14741 
0.15391 
0.15809 
0.15848 
0.15876 
0.16021 
0.16342 
0.16486 
0.16443 
0.16642 
0.16776 
0.16909 
0.17047 
0.17382 
0.18073 
0.18034 
0.18115 
0.18372 
0.18447 
0.18943 
0.19073 
0.19202 
0.1989 

0.19949 
0.20086 
0.19918 
0.19985 
0.20171 
0.20357 
0.20358 
0.20241 
0.20238 
0.20354 
0.20886 
0.21061 
0.20938 
0.20989 
0.2183 

0.22251 
0.21776 
0.21537 
0.21355 
0.21231 
0.21459 
0.21512 

0.215 
0.21549 
0.21599 
0.2153 

0.22105 
0,22448 
0.22314 
0.22303 
0.22404 
0.2251 

0.22376 
0.22421 
0.22463 
0.22274 
0.22477 
0.22916 
0,22617 
0.2226 

Effective 
Horizontal 

stress 
tsf 

Stress 
Ratio 

Effecti ve 

ts? tsf 

0.14184 1.000 0.14184 0 
0.12241 1.163 0.13241 0.010004 
0.11741 1.227 0.13074 0.013335 
0.11408 1.292 0.13074 0.016664 
0.11574 1.330 0.13483 0.019082 
0.1163 1.359 0.13719 0.020894 

0.11186 1.417 0.13517 0.02331 
0,10853 1.463 0.13364 0.02512 
0.10575 1,515 0.13298 0.02723 
0,10353 1,578 0.13347 0.029945 
0,10075 1.636 0.1328 0.032054 
0.09853 1.669 0.13148 0.032952 

0.096308 1.728 0.13137 0.035058 
0.094643 1.773 0.1312 0.036559 
0.092977 1.819 0.13103 0.038058 
0.090755 1.878 0.13061 0.039859 
0.086313 2.014 0.13007 0.043755 
0.082426 2.193 0.13158 0.049152 
0.079094 2.280 0.12972 0,050624 
0.075762 2.391 0.12846 0.052696 
0,072986 2,517 0.12835 0,055368 
0.070209 2.628 0.12734 0,057133 
0.067433 2.809 0.12843 0.060998 
0.065211 2.925 0.12797 0.062757 
0.06299 3.048 0.1275 0.064513 

0.065767 3.024 0.13233 0.066567 
0.064656 3.085 0.13207 0.067418 
0.061324 3.275 0.13109 0.069767 
0.058548 3.402 0.12886 0.070316 
0.056327 3,548 0.12809 0,071762 
0.054105 3,728 0.12791 0.073803 
0.051884 3,923 0.12772 0.07584 
0.050218 4.0S4 0.1269 0.076682 
0.048552 4.169 0.12548 0.076927 
0.047442 4.266 0.12491 0.077467 
0.046331 4.393 0.12493 0.078604 
0.04522 4.619 0.12704 0.081821 
0.04411 4.775 0.12736 0.083249 

0.042999 4.869 0.12619 0.083192 
0.042444 4.945 0.12617 0.083726 
0.047997 4,548 0.13315 0.08515 
0,04522 4,921 0.13387 0,088646 

0.043555 5.000 0.13066 0,087102 
0.041889 5.142 0.12863 0.086743 
0.040778 5.237 0.12716 0.086385 
0.039667 5.352 0.12599 0.086323 
0.039112 5.486 0.12685 0.087738 
0.038002 5.661 0.12656 0.088561 
0.038002 5.658 0.1265 0.088497 
0.037446 5.755 0.12647 0.089022 
0.036891 5.855 0.12644 0,089548 
0.036336 5,925 0.12582 0.089483 
0.036336 6,084 0.12869 0.092359 
0,03578 6,274 0.13013 0,094349 

0.036336 6,141 0.12974 0.093401 
0.03578 6.233 0.12941 0.093625 

0.036336 6.166 0.13019 0.09385 
0.03578 6.291 0.13044 0.094661 

0.036336 6.158 0.13005 0.093714 
0.036336 6.171 0.13027 0.093938 
0.036891 6.089 0.13076 0.093871 
0.036891 6.038 0.12982 0.092924 
0.040223 5.588 0.1325 0.092274 
0.042999 5.329 0.13608 0,093081 
0.041889 5, 399 0.13403 0.092138 
0.040778 5.459 . 0.13169 0.09091 



TRIAXIAL TEST 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST-2 STAGE2 
sample No.: STAGE 2 
Test No.: 11.1 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/28/11 
Sample Type: 3 " ST 

Project No.: 60157757 
checked By: WPQ 
Depth: 2.0'-4.0' 
Elevation: 

soi l Dl 

m SPWNNI 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH 
" S: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO 

BROWN STAGED TRIAXIAL TEST 
TEST PERFORMED AS PER ASTM D 4767 

SinVmen Height: 5.47 in 
Specimen Area: 6.43 in*2 
Specimen Volume,: 35.18 inA3 

Liquid Limit: 73 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 50 

Vertical Corrected Deviator Deviator Pore 
Time Strain Area Load Stress Pressure 

min % inA2 lb tsf tsf 

1 0 0 6.4338 0 0 5.066 
2 2.0042 0.029885 6.4357 0.95284 0.01066 5.1349 
3 4 0.05977 6,4376 1.3234 0.014801 5.1588 
4 6.0001 0,089655 6.4396 1.5351 0.017164 5.1704 
5 8.0001 0.11954 6.4415 3.7055 0.041418 5.1904 
6 10 0.14942 6.4434 5.77 0.064475 5.2093 
7 12 0.18097 6.4455 7.358 0.082194 5.2265 
8 14 0.21085 6.4474 9.1579 0.10227 5.2421 
9 16 0.24074 6.4493 10.534 0.1176 5.2559 

10 18 0.27062 6.4513 12.069 0.1347 5.2693 
11 20 0.30051 6.4532 13.446 0.15002 5.2815 
12 22 0.33205 6.4552 14.293 0.15942 5.2932 
13 24 0.36194 6.4572 15.616 0.17412 5.3043 
14 26 0.39182 6.4591 16.781 0.18705 5.3154 
15 28 0.42171 6.461 17.892 0.19939 5.3259 
16 30 0.45159 6.463 19.11 0.21289 5.3359 
17 35.001 0.52797 6.467,9 21.598 0.24042 5.3603 
18 40.001 0.60268 6.4728 23.874 0.26556 5.3792 
19 45.001 0.67573 6.4776 26.256 0.29184 5.3964 
20 50.001 0.75044 6.4824 28.215 0.31338 5,417 
21 55,001 0.82682 6.4874 29.75 0.33017 5.4353 
22 60.001 0.90153 6.4923 31.708 0.35165 5.4525 
23 65,001 0.97624 6.4972 33.085 0.36663 5.4686 
24 70,001 1.051 6.5021 34.408 0.38101 5.4836 
25 75.001 1.124 6,5069 36.102 0.39947 5.4936 
26 80.001 1.1971 6,5117 37.584 0.41557 5,5047 
27 85.001 1.2718 6.5167 38.908 0.42987 5.5186 
28 90.002 1.3465 6.5216 39.861 0.44007 5.5308 

95.002 1.4212 6.5266 40.76 0.44966 5.5425 
Wk 100 1.4959 6.5315 41.449 0.45691 5.553 
m 105 1.5723 6.5366 41.978 0.46238 5.563 
Wi 110 1.647 6.5415 42.243 0.46495 5.5669 
33 115 1,72 6.5464 42.984 0.47275 5.5747 
34 120 1.7964 6.5515 43.248 0.47529 5.5841 
35 125 1.8728 6.5566 43.884 0,4819 5.5925 
36 130 1.9458 6,5615 44.784 0.49142 5.5997 
37 135 2.0239 6.5667 45.366 0.49741 5.6069 
38 140 2.0969 6,5716 46.107 0.50516 5.613 
39 145 2.1733 6.5767 46.477 0.50882 5.613 
40 150 2.2497 6.5819 46.636 0.51016 5.6186 
41 155 2.3244 6.5869 46.689 0.51035 5.6247 
42 160 2.3991 6.5919 46.689 0.50996 5.6302 
43 165 2.4738 6.597 46.954 0.51246 5.6352 
44 170 2.5502 6.6022 47.483 0.51783 5.6397 
45 175 2.6266 6.6073 47.219 0.51454 5.6441 
46 180 2.7029 6.6125 47.536 0.51759 5.6413 
47 185 2.7776 6.6176 47.219 0.51374 5.6458 
48 190 2.8557 6.6229 47.589 0.51736 5.6502 
49 195 2.9304 6.628 47.324 0.51408 5.6541 
50 200 3.0068 6.6332 47.483 0.5154 5.6574 
51 205 3.0831 6.6385 47.589 0.51615 5.6608 
52 210 3.1595 6.6437 47.748 0.51746 5.6641 
53 215 3.2359 6.6489 48.277 0.52278 5.6613 
54 220 3.3106 6.6541 48.33 0,52295 5.6635 
55 225 3.387 6.6593 48.754 0,52712 5.6674 
56 230 3.4617 6.6645 48.86 0.52785 5.6702 
57 235 3.5397 6.6699 48.754 0.52629 5.6735 
58 240 3.6161 6.6752 48.912 0.52758 5.6758 
59 245 3.6908 6.6804 49.177 0.53003 5.678 
60 250 3,7655 6.6855 49,124 0.52904 5.6752 
61 255 3,8402 6.6907 48,912 0.52635 5.6758 
62 260 3.9166 6.6961 48.595 0.52252 5.678 
63 265 3.9913 6.7013 48.648 0.52268 5.6802 
64 270 4.0677 6.7066 48.86 0.52454 5.6824 
65 275 4.1424 6.7118 48.277 0.51789 5.6841 
66 280 4.2188 6.7172 48.33 0.51804 5.6858 
67 285 4.2951 6.7225 48.595 0.52046 5.683 
68 290 4.3715 6.7279 48.912 0.52345 5.6824 
69 295 4.4479 6.7333 48.489 0.5185 5.6846 
ifL. 300 4.5259 6.7388 48.224 0.51525 5.6869 
A 305 4.6023 6.7442 48.224 0.51484 5.6885 
w 310 4.6787 6.7496 48.171 0.51386 5.6896 

315 4.755 6.755 48.224 0.51401 5.6902 
74 320 4.8331 6.7605 48.224 0.51359 5.6869 
75 325 4.9078 6.7658 48.33 0.51431 5.6863 
76 330 4.9858 6.7714 48.171 0.5122 5.688 
77 331.7 5.0107 6.7732 48.224 0,51263 5.6885 

Filter strip Correction: 0.00 tsf 
Membrane correction: 0-00 lb/in 
Correction Type: Uniform 

Estimated Specific Gravity: 2.99 

Horizontal 
stress 

tsf 

5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
.8 
.8 

5.1 
5.1 
5.1 
5.1 

.8392 

.8392 

.8392 

.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 

vertical 
Stress 

tsf 

5.8392 
5.8499 
5.854 

5.8564 
5.8806 
5.9037 
5.9214 
5.9415 
5.9568 
5.9739 
5.9892 
5.9986 
6.0133 
6.0263 
6.0386 
6.0521 
6.0796 
6.1048 
6.131 

6.1526 
6.1694 
6.1908 
6.2058 
6.2202 

.2387 

.2548 
6.2691 
6.2793 
6.2889 
6.2961 
6.3016 
6.3041 
6.312 

6.3145 
6.3211 
6.3306 
6.3366 
6.3444 
6.348 

6.3494 
6.3495 
6.3492 
6.3517 
6.357 

6.3537 
6.3568 
6.3529 
6.3566 
6.3533 
6.3546 
6.3553 
6.3567 
6.362 

6.3622 
6.3663 
6.3671 
6.3655 
6.3668 
6.3692 
6.3682 
6.3656 
6.3617 
6.3619 
6.3637 
6.3571 
6.3572 
6.3597 
6.3626 
6.3577 
6.3544 
6.354 

6.3531 
6.3532 
6.3528 
6.3535 
6.3514 
6.3518 



TRIAXIAL TEST 

project: Rico ARGENTINE SITE ouOl 
Boring NO.: ST-2 STAGE2 
Sample No.: STAGE 2 
Test No.: 11.1 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/28/11 
Sample Type: 3 " ST 

Project NO.: 60157757 
checked By: WPQ 
Depth: 2.0'-4.0" 
Elevation: 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
RdBks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 
Soil De 
3^B|S 

S^HMnen Height: 5.47 in 
Specimen Area: 6.43 inA2 
specimen volume: 35.18 inA3 

Liquid Limit; 73 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22  
23 
24 
25 
26 
27 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

73 
74 
75 
76 
77 

vertical 
Strain 

% 

0.00 
0.03 
0.06 
0.09 
0.12 
0.15 
0.18 
0.21 
0.24 
0.27 
0.30 
0.33 
0.36 
0.39 
0.42 
0.45 
0.53 
0.60 
0.68 
0.75 
0.83 
0.90 
0.98 
1.05 
1.12 
1.20 
1.27 
1.35 
1.42 
1.50 
1.57 
1.65 
1.72 
1.80 
1.87 
1.95 
2.02 
2.10 
2.17 
2.25 
2.32 
2.40 
2.47 
2.55 
2.63 
2.70 
2.78 
2.86 
2.93 
3.01 
3.08 
3.16 
3.24 
3.31 
3.39 
3.46 
3.54 
3.62 
3,69 
3.77 
3.84 
3.92 
3.99 
4.07 
4.14 
4.22 
4.30 
4.37 
4,45 
4.53 
4.60 
4.68 
4.76 
4.83 
4.91 
4.99 
5.01 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 50 

Total 
Verti cal 

Stress 
tsf 

5,8392 
5,8499 
5.854 

5.8564 
5.8806 
5.9037 
5.9214 
5.9415 
5.9568 
5.9739 
5.9892 
5.9986 
6.0133 
6.0263 
6.0386 
6.0521 
6.0796 
6.1048 
6.131 

6.1526 
6.1694 
6.1908 
6.2058 
6.2202 
6.2387 
6.2548 
6.2691 
6.2793 
6.2889 
6.2961 
6.3016 
6.3041 
6.312 

6.3145 
6.3211 
6.3306 
6.3366 
6.3444 
6.348 

6.3494 
6.3495 
6.3492 
6.3517 
6.357 

6.3537 
6.3568 
6.3529 
6.3566 
6.3533 
6.3546 
6.3553 
6.3567 
6.362 

6.3622 
6.3663 
6.3671 
6.3655 
6.3668 
6.3692 
6.3682 
6.3656 
6.3617 
6.3619 
6.3637 
6.3571 
6.3572 
6.3597 
6.3626 
6.3577 
6.3544 
6.354 

6.3531 
6.3532 
6.3528 
6.3535 
6.3514 
6.3518 

Total 
Horizontal 

stress 
tsf 

5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 

Excess 
Pore 

Pressure 
tsf 

0 
0.068858 
0.092736 

0.1044 
0.12439 
0.14327 
0.16048 
0.17603 
0.18991 
0.20324 
0.21546 
0.22712 
0.23823 
0.24933 
0.25988 
0.26988 
0.29431 
0.31319 
0.33041 
0.35095 
0.36928 
0.38649 
0,4026 

0.41759 
0.42758 
0.43869 
0.45257 
0.46479 
0.47645 

0.487 
0.497 

0.50088 
0.50866 
0,5181 

0,52643 
0.53365 
0.54087 
0.54697 
0.54697 
0.55253 
0.55864 
0.56419 
0.56919 
0,57363 
0.57807 
0,57529 
0.57974 
0.58418 
0.58807 
0.5914 

0.59473 
0.59806 
0.59529 
0.59751 
0,60139 
0,60417 
0.6075 

0.60972 
0.61194 
0.60917 
0,60972 
0.61194 
0.61417 
0.61639 
0.61805 
0.61972 
0.61694 
0,61639 
0,61861 
0,62083 
0.6225 

0.62361 
0.62416 
0.62083 
0.62027 
0.62194 
0.6225 

A 
parameter 

0.000 
6.459 
6.265 
6.082 
3.003 
2.222 
1.952 
1.721 
1.615 
1.509 
1.436 
1.425 
1,368 
1.333 
1.303 
1.268 
1.224 
1.179 
1.132 
1.120 
1.118 
1.099 
1,098 
1.096 
1.070 
1.056 
1.053 
1.056 
1.060 
1.066 
1.075 
1.077 
1.076 
1.090 
1,092 
1.086 
1.087 
1.083 
1.075 
1.083 
1.095 
1.106 
1.111 
1,108 
1.123 
1.111 
1.128 
1.129 
1.144 
1.147 
1.152 
1.156 
1.139 
1,143 

141 
145 
154 

1.156 
1.155 
1.151 
1.158 
1.171 
1.175 
1.175 
1.193 
1.196 
1,185 
1,178 
1,193 
1.205 
1.209 
1.214 
1.214 
1.209 
1.206 
1.214 
1,214 

Filter strip correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 2.99 

Effecti ve 
Vertical 

stress 
tsf 

0.77317 
0.71497 
0.69523 
0.68593 
0.6902 

0.69437 
0.69488 
0.6994 

0.70085 
0.70463 
0.70772 
0.70546 
0.70906 
0.71089 
0.71267 
0;71618 
0:71928 
0.72553 
0.7346 

0.73559 
0.73406 
0.73832 
0,7372 

0.73659 
0.74506 
0.75004 
0;75047 
0.74844 
0.74638 
0.74307 
0.73855 
0.73723 
0.73726 
0.73036 
0.72864 
0.73093 
0.72971 
0.73135 
0.73501 
0.7308 

0.72488 
0.71894 
0.71644 
0.71737 
0.70963 
0.71546 
0.70717 
0.70634 
0.69918 
0.69717 
0.69458 
0.69256 
0.70066 
0.69861 
0.69889 
0,69685 
0.69195 
0.69102 
0.69125 
0.69304 
0,6898 

0.68374 
0.68168 
0.68132 

0.673 
0.67149 
0,67669 
0,68022 
0.67306 
0.66758 
0.66551 
0.66342 
0,66302 
0.66593 
0.66721 
0.66343 
0,6633 

Effecti ve 
Horizontal 

stress 
tsf 

0.77317 
0.70431 
0.68043 
0.66877 
0.64878 
0.6299 

0.61268 
0.59713 
0.58325 
0.56992 
0.55771 
0.54605 
0.53494 
0.52383 
0.51328 
0.50329 
0.47885 
0.45997 
0.44276 
0.42221 
0.40389 
0.38667 
0.37057 
0.35558 
0.34558 
0.33448 
0.32059 
0.30838 
0.29671 
0.28616 
0.27617 
0.27228 
0.26451 
0.25507 
0.24674 
0.23952 
0.2323 

0.22619 
0.22619 
0.22064 
0.21453 
0.20898 
0,20398 
0.19954 
0.19509 
0.19787 
0.19343 
0.18899 
0.1851 

0.18177 
0.17844 
0.1751 

0,17788 
0,17566 
0,17177 
0,16899 
0.16566 
0.16344 
0.16122 

0.164 
0.16344 
0.16122 

0.159 
0.15678 
0,15511 
0,15345 

,15622 
,15678 

0.15456 
0.15234 
0.15067 
0.14956. 

0.149 
0.15234 
0,15289 
0,15123 
0,15067 

Stress 
Ratio 

1.000 
1.015 
1.022 
1:026 
1.064 
1.102 
1.134 
1.171 
1.202 
1.236 
1.269 
1.292 
1.326 
1.357 
1.388 
1.423 
1.502 
1.577 
1.659 
1.742 
1.817 
1.909 
1.989 
2.072 
2.156 
2.242 
2.341 
2.427 
2.515 
2.597 
2.674 
2.708 
2.787 
2:863 
2.953 
3.052 
3.141 
3.233 
3.250 
3.312 
3.379 
3.440 
3.512 
3.595 
3.637 
3.616 
3.656 
3.738 
3.777 
3.836 
3.893 
3.955 
3.939 
3,977 
4.069 
4.123 
4.177 
4.228 
4.288 
4.226 
4.220 
4.241 
4.287 
4.346 
4.339 
4.376 
4.332 
4.339 
4.355 
4.382 
4.417 
4.436 
4.450 
4,371 
4.364 
4.387 
4.402 

Effective 

ts? 

0.77317 
0.70964 
0.68783 
0.67735 
0.66949 
0.66213 
0.65378 
0.64827 
0,64205 
0.63727 
0.63272 
0.62575 

0.622 
0.61736 
0.61298 
0.60973 
0.59907 
0.59275 
0.58868 
0.5789 

0,56898 
0.5625 

0.55389 
0.54608 
0.54532 
0.54226 
0.53553 
0.52841 
0.52155 
0.51462 
0,50736 
0,50475 
0.50088 
0.49271 
0.48769 
0.48523 

0.481 
0.47877 
0.4806 

0.47572 
0.4697 

0.46396 
0.46021 
0,45845 
0.45236 
0.45667 
0.4503 

0.44766 
0.44214 
0.43947 
0.43651 
0.43383 
0.43927 
0.43714 
0.43533 
0.43292 
0.42881 
0.42723 
0.42623 
0.42852 
0.42662 
0.42248 
0.42034 
0.41905 
0.41406 
0.41247 
0.41645 
0.4185 

0.41381 
0.40996 
0.40809 
0.40649 
0.40601 
0.40913 
0.41005 
0.40733 
0.40699 

tsf 

0 
0.00533 

0.0074005 
0.0085821 
0.020709 
0.032237 
0,041097 
0,051134 
0,058802 
0.067351 
0.075008 
0.079708 
0.087062 
0.093527 
0.099693 
0.10644 
0.12021 
0.13278 
0.14592 
0.15669 
0.16509 
0.17582 
0.18332 
0.19051 
0.19974 
0.20778 
0.21494 
0.22003 
0.22483 
0.22845 
0.23119 
0.23247 
0.23638 
0.23765 
0.24095 
0.24571 
0.2487 

0.25258 
0.25441 
0.25508 
0.25517 
0.25498 
0.25623 
0.25891 
0.25727 
0.2588 

0:25687 
0.25868 
0.25704 
0.2577 

0.25807 
0.25873 
0.26139 
0.26148 
0.26356 
0.26393 
0.26314 
0.26379 
0.26501 
0.26452 
0.26318 
0.26126 
0.26134 
0.26227 
0.25894 
0.25902 
0.26023 
0.26172 
0.25925 
0.25762 
0.25742 
0.25693 
0.25701 
0.2568 

0.25716 
0,2561 

0.25632 



TRIAXIAL TEST 

project: rico argentine 
Boring No.: st-2 stage3 
Sample No.: S-6 
Test No.: 12 psi 

Location: INDOT LAPOINTE DISTRICT 
Tested By: BCM 
Test Date: 4/18/11 
Sample Type: 3 " ST 

Project No.: 60157757 
Checked By: wpq 
Depth: 25.0'-27.3' 
El evation: AECGM 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
RfliBks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

SpVPen Height: 4-60 in 
Specimen Area: 6.47 inA2 
Specimen volume: 29.79 inA3 

Liquid Limit: 73 

Piston Area: 0.00 i'nA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 Tb 

Plastic Limit: 50 

Filter Strip Correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
correction Type: Uniform 

Estimated Specific Gravity: 2.99 

Vertical Corrected Deviator Deviator Pore Horizontal Vertical 
Time Strain Area Load Stress Pressure Stress Stress 

min % inA2 lb tsf tsf tsf tsf 

1 0 0 6.4732 0 0 5.0438 7.0416 7.0416 
2 5.0041 0.080863 6.4784 16.039 0.17826 5.2137 7.0416 7.2199 
3 10 0.16764 6.484 27.156 0.30155 5.3381 7.0416 7.3431 
4 15 0.25442 6.4897 35.626 0.39525 5.4459 7.0416 7.4369 
5 20 0.3412 6.4953 42.56 0.47178 5.5403 7.0416 7.5134 
6 25 0.42996 6.5011 48.171 0.5335 5.6202 7.0416 7.5751 
7 30 0.51871 6.5069 53.412 0.59101 5.6969 7.0416 7.6326 
8 35.001 0.60549 6.5126 57.541 0,63615 5.7652 7.0416 7.6777 
9 40.001 0.69424 6.5184 61.246 0,67651 5,8285 7,0416 7.7181 

10 45.001 0.78299 6.5242 64,687 0,71387 5.8857 7.0416 7.7555 
11 50,001 0,87175 6.5301 67.493 0.74417 5.9368 7.0416 7.7858 
12 55,001 0,96247 6.5361 70.246 0.77381 5.984 7.0416 7.8154 
13 60,001 1.0512 6.5419 72.575 0.79875 6.025 7.0416 7.8404 
14 70.001 1.2327 6.5539 76.862 0,84439 6.0995 7.0416 7.886 
15 80.001 1.4102 6.5657 80.039 0.8777 6.1639 7.0416 7.9193 
16 90.002 1.5916 6.5778 82.95 0.90796 6.2216 7.0416 7.9496 
17 100 1.7691 6.5897 85.438 0.9335 6.2649 7.0416 7.9751 
18 110 1.9486 6;6018 87.503 0.95431 6.3088 7.0416 7.9959 
19 120 2.1281 6.6139 89.567 0.97504 6.346 7.0416 8.0166 
20 130 2.3095 6.6262 91.155 0.99049 6,3777 7.0416 8.0321 
21 140 2.489 6.6384 92.108 0,999 6,4038 7.0416 8.0406 
22 ' 150 2,6685 6.6506 93.008 1.0069 6.431 7.0416 8.0485 
23 160 2.8499 6.663 94.067 1.0165 6.4548 7.0416 8.0581 
24 170 3.0274 6.6752 94.755 1.022 6.4704 7.0416 8.0636 
25 180 3.2069 6.6876 95.443 1.0276 6.4904 7.0416 8.0692 
26 190 3.3923 6.7005 96.078 1.0324 6.5109 7.0416 8.074 
27 200 3.5718 6.7129 96.713 1,0373 6.5198 7.0416 8.0789 
28 210 3.7513 6,7254 97.243 1.041 6.537 7.0416 8.0826 
29 220 3.9307 6.738 97.772 1.0448 6,5515 7.0416 8.0864 |i 230 4.1102 6.7506 98.09 1.0462 6.5642 7.0416 8.0878 • 240 4.2897 6.7633 98.143 1.0448 6.5698 7.0416 8.0864 

270 4.836 6.8021 99.043 1.0484 6.5942 7.0416 8.09 
33 300 5.3745 6.8408 99.466 1.0469 6.6192 7.0416 8.0885 
34 330 5.9129 6.88 99.095 1.0371 6.6331 7.0416 8.0787 
35 360 6.4493 6.9194 96.184 1.0008 6,6353 7.0416 8.0424 
36 390 6.9917 6.9598 93.643 0.96876 6.6442 7.0416 8.0104 
37 420 7.5301 7.0003 90.467 0.93048 6.6542 7.0416 7.9721 
38 450 8.0725 7.0416 88.297 0.90283 6.6625 7.0416 7.9444 
39 480 8.6129 7.0832 88.138 0.89591 6.6698 7.0416 7.9375 
40 510 9.1474 7.1249 87.714 0.88639 6.6753 7.0416 7.928 
41 540 9.6878 7.1675 87.079 0,87474 6.6797 7.0416 7.9163 
42 570 10.228 7.2107 86.973 0,86844 6.6831 7.0416 7.91 
43 600 10.769 7.2543 86.338 0,85691 6.6847 7.0416 7.8985 
44 630 11.303 7.2981 86.285 0.85126 6.6875 7.0416 7.8929 
45 660 11.84 7.3425 86.603 0.84922 6.6903 7.0416 7.8908 
46 690 12.378 7.3876 87.079 0.84868 6.6931 7.0416 7,8903 
47 720 12.916 7.4333 86.973 0.84244 6.6936 7.0416 7.884 
48 750 13.461 7.48 86.92 0.83666 6.6959 7.0416 7.8783 
49 780 14.003 7.5272 86.073 0.82332 6.6975 7.0416 7.8649 
50 810 14.546 7.575 86.338 0,82064 6.6992 7.0416 7.8622 
51 840 15.084 7,623 86.814 0.81997 6.7008 7.0416 7.8616 



TRIAXIAL TEST 

Project: RICO ARGENTINE 
Boring No.: ST-2 STAGE3 
Sample No.: S-6 
Test No.: 12 PSI 

Location: INDOT LAPOINTE DISTRICT 
Tested By: BCM 
Test Date: 4/18/11 
sample Type: 3 " ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 25.0'-27.3" 
Elevation: 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
Ra^Kks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

SdVRien Height: 4.60 in 
Specimen Area: 6.47 inA2 
Specimen Volume: 29.79 inA3 

Liquid Limit: 73 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 lb 

Plastic Limit: 50 

Filter Strip Correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 2.99 

Total Total: Excess Effective Effective 
Verti cal vertical Horizontal Pore A vertical Horizontal Stress Effective 

strain stress Stress Pressure Parameter Stress Stress Ratio p 1 
% tsf tsf tsf tsf tsf tsf tsf 

1 0.00 7.0416 7.0416 0 0.000 1.9978 1.9978 1.000 1.9978 0 
2 0.08 7.2199 7.0416 0.16992 0.953 2.0061 1.8279 1.098 1.917 0.08913 
3 0.17 7.3431 7.0416 0.29431 0.976 2.005 1.7035 1.177 1.8542 0.15077 
4 0.25 7.4369 7.0416 0.40204 1.017 1.991 1.5957 1.248 1.7934 0.19763 
5 0.34 7.5134 7.0416 0.49644 1.052 1.9731 1.5013 1.314 1.7372 0.23589 
6 0.43 7.5751 7.0416 0.57641 1.080 1.9549 1.4214 1.375 1.6881 0.26675 
7 0.52 7.6326 7.0416 0.65304 1.105 1.9358 1.3447 1.439 1.6402 0.29551 
8 0.61 7.6777 7.0416 0.72134 1.134 1.9126 1.2764 1.498 1.5945 0.31807 
9 0.69 7.7181 7.0416 0.78464 1.160 1.8896 1.2131 1.558 1.5514 0.33825 

10 0.78 7.7555 7.0416 0.84184 1.179 1.8698 1.1559 1,618 1,5129 0.35694 
11 0.87 7.7858 7.0416 0.89293 1,200 1.849 1,1048 1,674 1,4769 0.37209 
12 0.96 7.8154 7.0416 0.94013 1.215 1.8315 1.0576 1.732 1.4446 0.38691 
13 1.05 7.8404 7.0416 0.98122 1.228 1.8153 1.0166 1.786 1.4159 0.39938 
14 1.23 7.886 7.0416 1.0556 1.250 1.7865 . 0.94215 1.896 1.3643 0.4222 
15 1.41 7.9193 7.0416 1.12 1.276 1.7554 0.87773 2.000 1.3166 0.43885 
16 1.59 7.9496 7.0416 1.1778 1.297 1.7279 0.81998 2.107 1.274 0.45398 
17 1.77 7.9751 7.0416 1.2211 1.308 1.7102 0.77666 2.202 1.2434 0.46675 
18 1.95 7.9959 7.0416 1.265 1.326 1.6871 0.7328 2.302 1.21 0.47716 
19 2.13 8.0166 7.0416 1.3022 1.336 1.6706 0.69559 2.402 1.1831 0.48752 
20 2.31 8.0321 7.0416 1.3338 1.347 1.6544 0.66394 2 .492 1.1592 0.49524 
21 2.49 8.0406 7.0416 1.3599 1.361 1.6368 0.63784 2.566 1.1373 0,4995 
22 2.67 8.0485 7.0416 1.3871 1.378 1.6175 0.61063 2.649 1.1141 0.50345 
23 2.85 8.0581 7.0416 1.411 1.388 1.6032 0.58675 2.732 1.095 0.50824 
24 3.03 8.0636 7.0416 1.4266 1.396 1.5932 0.5712 2.789 1.0822 0.51102 
25 3.21 8.0692 7.0416 1.4466 1.408 1.5788 0.55121 2.864 1.065 0.51378 
26 3.39 8.074 7.0416 1.4671 1.421 1.5631 0.53067 2.946 1.0469 0.51621 
27 3.57 8.0789 7.0416 1.476 1.423 1.5591 0.52178 2.988 1.0404 0.51865 
28 3.75 8.0826 7.0416 1.4932 1.434 1.5456 0.50457 3.063 1.0251 0.52052 
m 3.93 8.0864 7.0416 1.5076 1.443 1.5349 0.49013 3.132 1.0125 0.52238 • 4.11 8.0878 7.0416 1.5204 1.453 1.5236 0.47736 3.192 1.0005 0.5231 

4.29 8.0864 7.0416 1.526 1.461 1.5166 0.4718 3.214 0.9942 0,5224 
32 4.84 8.09 7.0416 1.5504 1.479 1.4957 0.44737 3.343 0.97155 0.52418 
33 5.37 8.0885 7.0416 1.5754 1,505 1.4693 0.42238 3.479 0.94582 0.52344 
34 5.91 8.0787 7.0416 1.5893 1.532 1.4456 0.4085 3.539 0.92702 0.51853 
35 6.45 8.0424 7.0416 1.5915 1.590 1.4071 0.40628 3.463 0.9067 0.50042 
36 6.99 8.0104 7.0416 1.6004 1.652 1.3661 0.39739 3.438 0.88177 0.48438 
37 7.53 7.9721 7.0416 1.6104 1.731 1.3179 0.3874 3.402 0.85264 0.46524 
38 8.07 7.9444 7.0416 1.6187 1.793 1.2819 0.37907 3.382 0.83048 0.45141 
39 8.61 7.9375 7.0416 1.6259 1.815 1.2678 0.37185 3.409 0.8198 0.44795 
40 9.15 7.928 7.0416 1.6315 1.841 1.2527 0.3663 3.420 0.80949 0.44319 
41 9.69 7.9163 7.0416 1.6359 1.870 1.2366 0.36185 3.417 0.79922 0.43737 
42 10.23 7.91 7.0416 1.6393 1.888 1,227 0.35852 3.422 0.79274 0.43422 
43 10.77 7.8985 7.0416 1.6409 1,915 1.2138 0.35686 3.401 0.78531 0.42846 
44 11.30 7.8929 7,0416 1.6437 1.931 1.2053 0.35408 3.404 0.77971 0.42563 
45 11.84 7.8908 7.0416 1.6465 1.939 1.2005 0.3513 3.417 0.77591 0.42461 
46 12.38 7.8903 7.0416 1.6493 1.943 1.1972 0.34853 3.435 0.77287 0.42434 
47 12.92 7.884 7.0416 1.6498 1.958 1.1904 0.34797 3.421 0.76919 0.42122 
48 13.46 7.8783 7.0416 1.652 1.975 1.1824 0.34575 3.420 0.76408 0.41833 
49 14.00 7.8649 7.0416 1.6537 2.009 1.1674 0.34408 3.393 0.75574 0.41166 
50 14.55 7.8622 7.0416 1.6554 2.017 1.1631 0.34242 3.397 0.75274 0.41032 
51 15.08 7.8616 7.0416 1.657 2.021 1.1607 0.34075 3.406 0.75074 0.40999 



TRIAXIAL COMPRESSION TEST REPORT ATCOM 
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O 
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11.1 PSI 
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Project: RICO ARGENTINE SITE OU01 Failure Sketch 

Location: RICO, CO 

roject No.: 60157757 

ing No.: ST-3 

Sample Type: 3" ST 
f 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

Thu, 01 -DEC-2011 13:40:31 
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Project: RICO ARGENTINE SITE 0U01 Location: RICO, CO Project No.: 60157757 

Boring No.: ST-3 Tested By: BCM Checked By: WPQ 

^ample No.: ST-3 Test Date: 11/22/11 Depth: 2.0'-4.0' 

t̂ No.: ST-3 Sample Type: 3" ST Elevation: 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

Thu, 01 -DEC-2011 13:41:19 



Project: RICO ARGENTINE SITE OU01 
Boring No.: ST-3 
Sample No.: ST-3 
Test No.: 2 PSI 

TRIAXIAL TEST 

CO Location: RICO, 
Tested By: BCM 
Test Date: 11/22/11 
Sample Type: 3" ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0'-4.0' 
Elevation: —-

A30QM 
soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH 

Its: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO 
BROWN STAGED TRIAXIAL TEST 
TEST PERFORMED AS PER ASTM D 4767. 

SNHMEN Height: 5. 99 in piston Area: 0. ©
 

©
 3
 > NJ
 

Specimen Area: 6.30 fnA2 Piston Frictior : 0.00 lb 
specimen volume: 37 .71 inA3 piston weight: 0.00 lb 

Liquid Limit: 74 Plastic Limit: 57 

vertical Corrected Deviator Deviator Pore 
Time strain Area Load Stress pressure 

min % inA2 lb tsf tsf 

1 0 0 6.2951 0 0 5.0404 
2 2.004 0.025692 6.2967 1.8882 0.02159 5.0485 
3 4.0041 0.051383 6.2983 2,8323 0.032377 5,0529 
4 6.0041 0.077075 6.2999 3.619 0.04136 5.0562 
5 8.0041 0.10419 6.3016 4.3533 0.049739 5.0589 
6 10.004 0.12846 6.3032 4.9827 0.056916 5.0616 
7 12 0.15558 6.3049 5.6121 0.064088 5.0621 
8 14 0.17984 6.3064 6.1365 0.070061 5.061 
9 16 0.20553 6.308 6.6086 0.07543 5.061 

10 18 0.23122 6,3097 7.0806 0.080797 5.0643 
11 20 0.25692 6.3113 7.4478 0.084965 5.0665 
12 22 0.28404 6.313 7.8674 0.089727 5.0687 
13 24 0.30973 6.3146 8.287 0.094489 5.0719 
14 26 0.33685 6.3164 8.6541 0.098648 5.0741 
15 28 0.36111 6.3179 9.0737 0.10341 5.0763 
16 30 0.38823 6.3196 9,3884 0.10696 5.0784 
17 35 0.45389 6.3238 10.175 0.11585 5.0828 
18 40.001 0.51669 6.3278 10.805 0.12294 5.0871 
19 45.001 0.58092 6.3319 11.486 0.13061 5.0904 
20 50.001 0.64515 6.336 12.063 0.13708 5.0937 
21 55.001 0.70652 6.3399 12,535 0.14236 5.0969 
22 60.001 0.77075 6.344 13.007 0.14763 5.0996 
23 65.001 0.83212 6.3479 13.375 0.1517 5.1023 
24 70.001 0.89778 6.3521 13.847 0.15695 5.1056 
25 75.001 0.96058 6.3561 14.214 0.16101 5.1078 
26 80.001 1.0234 6.3602 14.476 0.16387 5.1094 
27 85.001 1.0862 6.3642 14.791 0.16733 5.1072 
28 90.001 1.1504 6.3683 15.053 0.17019 5.1067 

-29 95.002 1.2132 6.3724 15.263 0.17245 5.11 mL 100 1.2789 6.3766 15,577 0.17589 5.1127 
105 1.3431 6.3808 15.84 0.17873 5.1148 
110 1,4102 6, 3851 16.102 0.18157 5.1165 

33 115 1.4758 6.3894 16.364 0.1844 5.1186 
34 120 1.5372 6.3934 16.574 0.18665 5,1203 
35 125 1.6 6.3974 16.731 0.1883 5.1219 
36 130 1.6657 6.4017 16.889 0.18995 5.1235 
37 135 1.7299 6.4059 17.046 0.19159 5.1246 
38 140 1!7927 6.41 17.728 0.19913 5.1257 
39 145 1.8569 6.4142 17.938 0.20135 5.1268 
40 150 1.9197 6.4183 17.885 0.20063 5.1279 
41 155 1.984 6.4225 18,042 0.20227 5.1284 
42 160 2.0496 6,4268 18.2 0.20389 5.1225 
43 165 2.1153 6.4311 18.357 0.20552 5.1246 
44 170 2.1809 6.4354 18.305 0.20479 5.1263 
45 175 2.2452 6.4397 18.2 0.20349 5.1279 
46 180 2.3137 6.4442 18.305 0.20452 5.129 
47 185 2.3779 6.4484 18.357 0.20497 5.1301 
48 190 2.4436 6.4528 18.305 0.20424 5.1306 
49 195 2.5092 6.4571 18.305 0.20411 5.1311 
50 200 2.5734 6.4614 18.357 0.20456 5.1322 
51 205 2.6391 6.4657 18.515 0.20617 5.1333 
52 210 2.7048 6.4701 18,672 0.20778 5.1339 
53 215 2.7704 6.4744 18,672 0,20764 5.1339 
54 220 2,8346 6.4787 18.672 0,20751 5.1344 
55 225 2.8989 6.483 18.829 0.20912 5.135 
56 230 2.9645 6.4874 18.777 0.20839 5.135 
57 235 3.0302 6.4918 18.934 0.21 5.1355 
58 240 3.093 6.496 18.882 0.20928 5,1355 
59 245 3.1586 6.5004 18.882 0.20914 5.136 
60 250 3.2214 6.5046 18.882 0.209 5.1355 
61 255 3.2871 6:509 18.934 0.20944 5.136 
62 260 3.3499 6.5133 18.987 0.20988 5.136 
63 265 3.4141 6.5176 18.987 0.20975 5.136 
64 270 3,4784 6.5219 18.829 0,20787 5.1339 
65 275 3,5426 6.5263 18.777 0.20715 5.1301 
66 280 3,6068 6.5306 18.829 0.20759 5.1317 
67 285 3.6696 6.5349 18.829 0.20746 5.1328 
68 285.36 3.6739 6.5352 18.829 0.20745 5.1328 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: Uniform 

Estimated Specific Gravity: 2.99 

Horizontal 
Stress 

tsf 

5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5.184 
5,184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5,184 

,184 
,184 

5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5,184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5. i84 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5.184 
5.184 
5.184 
5.184 

vertical 
Stress 

tsf 

5.184 
5.2056 
5.2164 
5.2254 
5.2337 
5.2409 
5,2481 
5.2541 
5.2594 
5.2648 
5.269 

5.2737 
5.2785 
5.2826 
5.2874 
5.291 

5.2998 
5.3069 
5.3146 
5.3211 
5.3264 
5.3316 
5.3357 
5.3409 
5.345 

5.3479 
5.3513 
5.3542 
5,3564 
5.3599 
5.3627 
5.3656 
5.3684 
5.3707 
5.3723 
5.3739 
5.3756 
5.3831 
5.3854 
5.3846 
5.3863 
5.3879 
5.3895 
5.3888 
5.3875 
5.3885 
5.389 

5.3882 
5.3881 
5.3886 
5.3902 
5.3918 
5.3916 
5.3915 
5.3931 
5.3924 
5; 394 

5.3933 
5.3931 
5.393 

5.3934 
5.3939 
5.3937 
5.3919 
5.3912 
5.3916 
5.3915 
5.3914 



TRIAXIAL TEST 

project: RICO ARGENTINE SITE OU01 
Boring No.: ST-3 
sample No.: ST-3 
Test No.: 2 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/22/11 
Sample Type: 3" ST 

Project No.: 60157757 
checked By: WPQ 
Depth: 2.0"-4.0" 
Elevation: 

A-CGM 
soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
Rf^Pks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

Sp^Pfnen Height: 5.99 in 
specimen Area: 6.30 inA2 
Specimen volume: 37.71 tnA3 

Liquid Limit: 74 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 57 

Total Total Excess Effective 
vertical vertical Horizontal Pore A vertical 

Strain Stress Stress Pressure Parameter Stress 
% tsf tsf tsf tsf 

1 0.00 5.184 5.184 0 0.000 0.14361 
2 0.03 5.2056 5.184 0.0081516 0.378 0.15704 
3 0.05 5.2164 5.184 0.012499 0.386 0.16348 
4 0.08 5.2254 5.184 0.01576 0.381 0.16921 
5 0.10 5.2337 5.184 0.018477 0.371 0.17487 
6 0.13 5.2409 5.184 0.021194 0.372 0.17933 
7 0,16 5.2481 5.184 0.021738 0.339 0,18596 
8 0,18 5.2541 5.184 0.020651 0,295 0.19302 
9 0,21 5.2594 5.184 0.020651 0.274 0.19839 

10 0.23 5.2648 5.184 0.023911 0.296 0.20049 
11 0,26 5.269 5.184 0.026085 0.307 0.20249 
12 0.28 5.2737 5.184 0.028259 0.315 0.20507 
13 0.31 5.2785 5.184 0.031519 0.334 0.20658 
14 0.34 5.2826 5.184 0.033693 0.342 0.20856 
15 0.36 5.2874 5.184 0.035867 0.347 0.21114 
16 0.39 5.291 5.184 0.038041 0.356 0.21253 
17 0.45 5.2998 5.184 0.042388 0.366 0.21707 
18 0,52 5.3069 5.184 0.046736 0,380 0.21981 
19 0,58 5.3146 5.184 0.049996 0.383 0.22422 
20 0,65 5.3211 5.184 0.053257 0.388 0.22743 
21 0,71 5.3264 5.184 0.056518 0.397 0.22945 
22 0/77 5.3316 5.184 0.059235 0.401 0.232 
23 0.83 5.3357 5.184 0.061952 0.408 0.23335 
24 0.90 5.3409 5.184 0.065213 0.416 0.23534 
25 0,96 5.345 5.184 0.067386 0.419 0.23723 
26 1.02 5.3479 5.184 0.069017 0.421 0.23846 
27 1.09 5.3513 5.184 0.066843 0.399 0.24409 
28 1.15 5.3542 5.184 0.0663 0.390 0.24749 
m 1,21 5.3564 5.184 0,06956 0.403 0,24649 
m 1,28 5.3599 5.184 0.072277 0.411 0.24722 
W 1.34 5.3627 5.184 0.074451 0.417 0.24789 
32 1.41 5.3656 5.184 0.076081 0.419 0.24909 
33 1.48 5.3684 5.184 0.078255 0.424 0.24975 
34 1.54 5.3707 5.184 0.079885 0.428 0.25037 
35 1.60 5.3723 5.184 0.081516 0.433 0.25039 
36 1.67 5.3739 5.184 0.083146 0.438 0.25041 
37 1.73 5.3756 5.184 0.084233 0.440 0.25096 
38 1.79 5.3831 5.184 0.08532 0.428 0,25741 
39 1,86 5.3854 5.184 0.086407 0.429 0,25855 
40 1.92 5.3846 5.184 0.087494 0.436 0,25675 
41 1,98 5.3863 5.184 0.088037 0.435 0.25784 
42 2,05 5,3879 5.184 0.082059 0.402 0.26544 
43 2.12 5.3895 5.184 0.084233 0.410 0.26489 
44 2.18 5.3888 5.184 0.085863 0.419 0.26254 
45 2.25 5.3875 5.184 0.087494 0.430 0.2596 
46 2.31 5.3885 5.184 0.088581 0.433 0.25954 
47 2.38 5.389 5.184 0.089667 0.437 0.25891 
48 2.44 5.3882 5.184 0.090211 0.442 0.25764 
49 2.51 5.3881 5.184 0.090754 0.445 0.25696 
50 2.57 5.3886 5.184 0.091841 0.449 0,25632 
51 2.64 5,3902 5.184 0.092928 0.451 0,25685 
52 2,70 5.3918 5.184 0.093471 0.450 0,25792 
53 2,77 5.3916 5.184 0.093471 0.450 0.25778 
54 2.83 5.3915 5.184 0.094015 0.453 0.2571 
55 2,90 5.3931 5.184 0.094558 0.452 0.25816 
56 2.96 5.3924 5.184 0.094558 0.454 0.25744 
57 3.03 5.394 5.184 0.095102 0.453 0.2585 
58 3.09 5.3933 5.184 0.095102 0.454 0.25778 
59 3.16 5.3931 5; 184 0.095645 0.457 0.2571 
60 3.22 5,393 5.184 0.095102 0.455 0.25751 
61 3.29 5,3934 5.184 0.095645 0.457 0.2574 
62 3.35 5,3939 5.184 0.095645 0.456 0.25785 
63 3,41 5.3937 5.184 0.095645 0.456 0,25771 
64 3.48 5.3919 5.184 0.093471 0.450 0.258 
65 3 ,54 5,3912 5.184 0,089667 0.433 0.26109 
66 3.61 5.3916 5.184 0.091298 0.440 0.2599 
67 3.67 5.3915 5.184 0.092385 0.445 0.25868 
68 3.67 5.3914 5.184 0.092385 0.445 0.25867 

Filter Strip Correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
Correction Type: Uniform 

Estimated Specific Gravity: 2.99 

Effecti ve 
Horizontal 

Stress 
tsf 

0.14361 
0.13545 
0.13111 
0.12785 
0.12513 
0.12241 
0,12187 
0.12296 
0.12296 
0.11969 
0.11752 
0.11535 
0.11209 
0.10991 
0.10774 
0.10557 
0.10122 
0,09687 
0.09361 

0.090349 
0.087088 
0.084371 
0.081654 
0.078393 
0.076219 
0.074589 
0.076763 
0.077306 
0.074046 
0.071329 
0.069155 
0.067524 
0.065351 
0,06372 
0.06209 
0.06046 

0.059373 
0.058286 
0.057199 
0.056112 
0.055569 
0.061547 
0.059373 
0.057743 
0,056112 
0.055025 
0.053938 
0.053395 
0.052852 
0.051765 
0.050678 
0.050134 
0.050134 
0.049591 
0.049048 
0.049048 
0.048504 
0.048504 
0.047961 
0.048504 
0.047961 
0.047961 
0.047961 
0.050134 
0.053938 
0.052308 
0.051221 
0.051221 

Stress 
Ratio 

1.000 
1.159 
1.247 
1.324 
1.397 
1.465 
1.526 
1.570 
1.613 
1.675 
1.723 
1.778 
1.843 
1.898 
1.960 
2.013 
2.145 
2.269 
2.395 
2.517 
2.635 
2.750 
2.858 
3.002 
3.112 
3.197 
3.180 
3.201 
3.329 
3.466 
3.585 
3.689 
3.822 
3.929 
4.033 
4.142 
4.227 
4.416 
4.520 
4.576 
4.640 
4.313 
4.462 
4.547 
4.626 
4.717 
4.800 
4.825 
4.862 
4.952 
5.068 
5.145 
5.142 
5.184 
5.264 
5.249 
5.329 
5.315 
5.361 
5.309 
5.367 
5,376 
5.373 
5.146 
4.841 
4.969 
5.050 
5.050 

Effective 

ts? 

0.14361 
0.14625 
0.1473 

0.14853 
0,15 

0,15087 
0,15391 
0,15799 
0.16067 
0.16009 

0.16 
0.16021 
0.15933 
0.15924 
0.15944 
0.15905 
0,15914 
0,15834 
0.15892 
0.15889 
0.15827 
0.15818 
0.1575 

0.15687 
0.15672 
0.15653 
0,16043 
0.1624 

0,16027 
0,15927 
0.15852 
0.15831 
0.15755 
0.15705 
0.15624 
0.15543 
0.15517 
0.15785 
0,15787 
0,15643 
0.1567 

0.16349 
0.16213 
0.16014 
0.15786 
0.15728 
0.15642 
0,15552 
0,15491 

,15404 
,15376 

0.15403 
0.15396 
0.15334 
0.15361 
0.15324 
0.1535 

0.15314 
0.15253 
0.15301 
0,15268 
0.1529 

0,15283 
0.15407 
0.15751 
0.1561 

0,15495 
0.15494 

tsf 

0.010795 
0.016189 
0.02068 

0.024869 
0.028458 
0.032044 
0.03503 

0.037715 
0.040399 
0.042483 
0.044864 
0.047244 
0.049324 
0.051703 
0.053481 
0,057925 
0,061469 
0.065306 
0.068542 
0.07118 

0.073813 
0.075849 
0.078474 
0.080504 
0.081937 
0.083665 
0.085093 
0,086225 
0.087944 
0.089366 
0.090784 
0.092201 
0.093325 
0.094151 
0.094973 
0.095795 
0,099563 
0.10068 
0.10032 
0.10113 
0.10195 
0.10276 
0.1024 

0.10174 
0.10226 
0.10248 
0.10212 
0,10205 
0,10228 
0.10309 
0.10389 
0.10382 
0.10375 
0.10456 
0.1042 
0.105 

0.10464 
0.10457 
0.1045 

0,10472 
0,10494 
0.10487 
0.10393 
0.10358 
0.1038 

0.10373 
0.10372 



TRIAXIAL TEST 

Project: Rico argentine site ouOl 
Boring No.: ST-B stage2 
Sample No.: stage 2 
Test No.: 11.1 psi 

Location: Rico, co 
Tested By: BCM 
Test Date: 11/28/11 
Sample Type: 3" ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0'-4.0' 
Elevation: 

AZCQM 
Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
Ri^fcks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

SpVRnen Height: 5.30 in 
Specimen Area: 6.54 inA2 
Specimen volume: 34.65 inA3 

Liquid Limit: 74 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 57 

Filter strip Correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
Correction Type: Uniform 

Estimated Specific Gravity: 2.99 

Ti me 
min 

1 0 
2 2,004 
3 4.0038 
4 6.0038 
5 8.0038 
6 10.004 
7 12.004 
8 14.004 
9 16.004 

10 18.004 
11 20.004 
12 22.004 
13 24.004 
14 26.004 
15 28 
16 30 
17 35 
18 40 
19 45 
20 50 
21 55 
22 60.001 
23 65.001 
24 70.001 
25 75.001 
26 80.001 
27 85.001 
28 90.001 
29 95.001 
m 100 
m 105 
W 110 
33 115 
34 120 
35 125 
36 130 
37 135 
38 140 
39 145 
40 150 
41 155 
42 160 
43 165 
44 170 
45 175 
46 180 
47 185 
48 190 
49 195 
so 200 
51 205 
52 210 
53 215 
54 220 
55 225 
56 230 
57 235 
58 240 
59 245 
60 250 
61 255 
62 260 
63 265 
64 270 
65 275 
66 280 
67 285 
68 290 
69 295 
Hi 300 
Wk 305 
•F 310 
w 315 
74 320 
75 325 
76 330 
77 335 
78 340 
79 345 

verti cal 
Strain 

% 

0 
0.027418 
0.056448 
0.083866 
0.11451 
0.14193 
0.17096 
0.19999 
0.22902 
0.25805 
0,28708 
0.31772 
0.34675 
0.37578 
0.40481 
0.43223 
0.50642 
0.59351 
0.66286 
0.72899 
0.79834 
0,87091 
0.94349 
1.0161 
1.0838 
1.1515 
1.2209 
1.2919 
1.3628 
1.4322 
1.5015 
1.5741 
1.6467 
1.7176 
1.7918 
1.866 
1.937 

2.0079 
2.0805 
2.1547 
2.2289 
2.3031 
2.3773 
2.4515 
2.5273 
2.6031 
2.6789 
2.7531 
2.8256 
2.9014 
2.9756 
3.0498 
3.1256 
3.1982 
3.2708 
3.3433 
3.4159 
3.4869 
3.5611 
3.632 

3.7062 
3.7788 
3.8514 
3.9207 
3.9949 
4.0675 
4.1417 
4.2143 
4.2884 
4.3642 
4.4368 
4.5094 
4.5852 
4.6594 
4.7304 
4.8029 
4.8787 
4.9513 
5,0255 

corrected 
Area 
i;nA2 

6.5354 
6.5372 
6.5391 
6.5409 
6.5429 
6.5447 
6.5466 
6.5485 
6.5504 
6.5523 
6.5543 
6.5563 
6.5582 
6.5601 
6.562 

6.5638 
6.5687 
6.5745 
6.5791 
6.5834 
6,588 

6,5929 
6.5977 
6.6025 
6,607 

6.6116 
6.6162 
6.621 

6.6257 
6.6304 
6.6351 

6.64 
6.6449 
6.6497 
6.6547 
6.6597 
6.6645 
6.6694 
6.6743 
6.6794 
6.6844 
6.6895 
6.6946 
6.6997 
6.7049 
6.7101 
6.7153 
6.7205 
6.7255 
6.7307 
6.7359 
6.741 

6,7463 
6,7514 
6,7564 
6.7615 
6.7666 
6.7716 
6.7768 
6.7818 
6.787 

6.7921 
6.7972 
6.8021 
6,8074 
6,8125 
6,8178 
6.823 

6.8283 
6.8337 
6.8389 
6.8441 
6.8495 
6.8548 
6.8599 
6.8652 
6.8706 
6,8759 
6.8813 

Devtator 
Load 

Tb 

0 
3.9337 
6.8708 
9.4933 
11.958 
14.266 
16.207 
17.938 
19.354 
20.665 
21.871 
23.078 
24.179 
25.28 

26.329 
27.536 
29.896 
2.5176 
11.486 
17.675 
23,13 

28.008 
31.837 
12.011 

20.35 
26.434 
31.365 
34.931 
37.344 
38.917 
40.438 
41.749 
43,113 
44.372 
45.211 
45.736 
46.522 
47.204 
47.624 
47.991 
48.778 
49,04 

49.722 
50.089 
50.718 
51.715 
51.977 
51.977 
52.03 

52.187 
52.134 
52.134 
52.082 
53.655 
53.865 
53.865 
53.865 
53.97 

53.813 
53.918 
53.97 

54.023 
54.127 
54.127 
54.075 
54.075 
53.97 

54.285 
53.97 
53.97 

54.023 
54.023 
54.023 
53.813 
53.603 
53.236 
53.288 
53.078 
52.974 

Devi ator 
Stress 

tsf 

0.043325 
0.075652 

0.1045 
0.13159 
0.15695 
0.17824 
0.19722 
0,21273 
0.22708 
0.24026 
0.25343 
0.26545 
0.27746 
0.28889 
0.30205 
0.32769 

0.027571 
0.1257 

0.19331 
0.25279 
0.30587 
0.34743 
0.13098 
0.22177 
0.28787 
0.34132 
0.37986 
0.4058 

0.42261 
0.43881 
0.45271 
0.46715 
0.48044 
0.48916 
0.49446 
0.5026 
0.5096 

0.51375 
0.51732 
0.5254. 

0.52782 
0.53476 
0.53829 
0.54463 
0.5549 

0.55728 
0.55686 
0.55701 
0.55825 
0.55727 
0.55684 
0.55585 
0.57221 
0.57402 
0.57359 
0.57315 
0.57385 
0.57174 
0.57243 
0.57254 
0.57267 
0.57335 
0.57293 
0.57194 
0.57151 
0.56996 
0.57284 
0.56908 
0.56863 
0.56875 
0.56832 
0.56787 
0.56522 
0.5626 

0.55832 
0.55843 
0.5558 

0.55427 

Pore 
Pressure 

tsf 

5.0415 
5.0643 
5.0833 
5.1007 
5.1094 
5.1214 
5.1398 
5.1556 
5.1703 
5.1844 
5.198 

5.2105 
5.2235 
5.2349 
5.2464 
5.2578 
5.2833 
5.0975 
5.1779 
5.223 

5.2561 
5.2855 
5.3121 
5.1915 
5.2464 
5.2714 
5.3072 
5.3344 
5.3572 
5.3762 
5.3931 
5.4023 
5.417 

5.4328 
5.4469 
5.4599 
5.4724 
5.4833 
5.4849 
5.4963 
5.5072 
5.5164 
5.5257 
5.5333 
5.5409 
5.5387 
5.548 

5.5556 
5.5621 
5.5681 
5.5735 
5.5789 
5.5757 
5.5806 
5.5871 
5.5914 
5.5963 
5.6007 
5.6045 
5.6077 
5.6023 
5.6088 
5.6126 
5.6159 
5.6192 
5.6219 
5.624 

5.6159 
5.623 

5.6257 
5.6289 
5.6311 
5.6333 
5.6349 
5.6273 
5.6327 
5.6349 
5.6371 
5.6387 

Horizontal 
Stress 

tsf 

5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 

Vertical 
stress 

tsf 

5.8392 
5.8825 
5.9149 
5.9437 
5.9708 
5.9961 
6.0174 
6.0364 
6.0519 
6.0663 
6.0795 
6.0926 
6.1047 
6.1167 
6.1281 
6.1412 
6.1669 
5.8668 
5.9649 
6.0325 
6,092 

6.1451 
6.1866 
5.9702 
6.061 

6.1271 
6.1805 
6.2191 
6.245 

6.2618 
6.278 

6.2919 
6.3064 
6.3196 
6.3284 
6.3337 
6.3418 
6.3488 
6.3529 
6.3565 
6.3646 
6.367 
6.374 

6.3775 
6.3838 
6.3941 
6.3965 
6.3961 
6.3962 
6.3975 
6.3965 
6.396 
6,395 

6.4114 
6.4132 
6.4128 
6.4124 
6.413 

6.4109 
6.4116 
6.4117 
6.4119 
6.4125 
6.4121 
6.4111 
6.4107 
6.4092 
6.412 

6.4083 
6.4078 
6.408 

6.4075 
6.4071 
6.4044 
6.4018 
6.3975 
6.3976 
6.395 

6.3935 



80 350 5.1029 6.8869 52.974 0.55382 5.6409 5,8392 6,393 
81 355 5.. 1787 6.8924 52,554 0.549 5.6365 5.8392 6.3882 
82 360 5,2529 6.8978 52,659 0.54966 5.636 5.8392 6.3889 
83 365 5.3271 6.9032 52.711 0.54978 5.6398 5.8392 6.389 
84 370 5.4029 6.9087 52.292 0.54497 5.642 5.8392 6.3842 
85 375 5.4787 6.9143 52.187 0.54344 5.6436 5.8392 6.3826 
86 380 5.5529 6.9197 52.03 0.54137 5.6452 5.8392 6.3806 
87 381.27 5.5706 6.921 52,03 0.54127 5.6458 5.8392 6.3805 

A=COM 



TRIAXIAL TEST 

Project: RICO ARGENTINE SITE OUOL 
Boring No.: ST-B STAGE2 
sample NO.: STAGE 2 
Test No.: 11.1 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/28/11 
Sample Type: 3" ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0'-4.0' 
Elevation: 

AECOM 
soil Description,: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
Ra^ttks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

SdWMen Height: 5.30 in 
Specimen Area: 6.54 inA2 
Specimen Volume: 34.65 inA3 

Liquid Limit: 74 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 57 

Total Total Excess 
vertical Verti cal Horizontal Pore A 

Strain stress stress pressure Parameter 
% tsf tsf tsf 

1 0.00 5,8392 5.8392 0 0.000 
2 0.03 5.8825 5.8392 0.022824 0.527 
3 0.06 5.9149 5.8392 0.041845 0.553 
4 0.08 5.9437 5.8392 0.059235 0.567 
5 0.11 5.9708 5.8392 0.06793 0.516 
6 0.14 5.9961 5.8392 0.079885 0.509 
7 0.17 6.0174 5.8392 0.098362 0.552 
8 0.20 6.0364 5.8392 0.11412 0, 579 
9 0.23 6.0519 5.8392 0.12879 0.605 

10 0.26 6.0663 5.8392 0.14292 0.629 
11 0.29 6.0795 5.8392 0.15651 0.651 
12 0.32 6.0926 5.8392 0.16901 0.667 
13 0.35 6.1047 5.8392 0.18205 0.686 
14 0.38 6.1167 5.8392 0.19346 0.697 
15 0.40 6.1281 5.8392 0.20488 0.709 
16 0.43 6.1412 5.8392 0.21629 0.716 
17 0.51 6.1669 5.8392 0.24183 0,738 
18 0.59 5.8668 5.8392 0.055974 2.030 
19 0.66 5.9649 5.8392 0.1364 1.085 
20 0.73 6.0325 5.8392 0.18151 0.939 
21 0.80 6.092 5.8392 0.21466 0.849 
22 0.87 6.1451 5.8392 0,244 0.798 
23 0.94 6.1866 5.8392 0.27063 0.779 
24 1.02 5.9702 5.8392 0.14999 1.145 
25 1.08 6.061 5.8392 0.20488 0.924 
26 . 1.15 6.1271 5.8392 0.22987 0.799 
27 1.22 6.1805 5.8392 0.26574 0.779 

1.29 6.2191 5.8392 0.29291 0.771 
m 1.36 6.245 5.8392 0.31574 0.778 m 1.43 6.2618 5.8392 0.33476 0.792 

1.50 6.278 5.8392 0.3516 0,801 
32 1.57 6.2919 5,8392 0.36084 0.797 
33 1.65 6.3064 5,8392 0.37552 0.804 
34 1.72 6.3196 5.8392 0.39128 0.814 
35 1.79 6.3284 5.8392 0.40541 0.829 
36 1.87 6.3337 5.8392 0.41845 0.846 
37 1.94 6.3418 5.8392 0.43095 0.857 
38 2.01 6.3488 5.8392 0.44182 0.867 
39 2.08 6.3529 5.8392 0.44345 0.863 
40 2.15 6.3565 5.8392 0.45486 0.879 
41 2.23 6.3646 5.8392 0.46573 0.886 
42 2.30 6.367 5.8392 0.47497 0,900 
43 2.38 6.374 5.8392 0,4842 0,905 
44 2.4:5 6.3775 5.8392 0.49181 0.914 
45 2.53 6.3838 5.8392 0.49942 0.917 
46 2.60 6.3941 5.8392 0.49725 0.896 
47 2.68 6.3965 5.8392 0.50648 0.909 
48 2.75 6.3961 5.8392 0.51409 0.923 
49 2.83 6.3962 5.8392 0.52061 0,935 
50 2.90 6.3975 5.8392 0.52659 0.943 
51 2.98 6.3965 5.8392 0.53203 0.955 
52 3.05 6.396 5.8392 0.53746 0,965 
53 3.13 6.395 5.8392 0.5342 0,961 
54 3.20 6.4114 5,8392 0.53909 0,942 
55 3.27 6.4132 5,8392 0.54561 0,951 
56 3.34 6.4128 5,8392 0.54996 0.959 
57 3.42 6.4124 5.8392 0.55485 0.968 
58 3.49 6.413 5.8392 0.5592 0.974 
59 3.56 6.4109 5.8392 0.563 0.985 
60 3.63 6.4116 5.8392 0.56626 0.989 
61 3.71 6.4117 5.8392 0.56083 0.980 
62 3.78 6.4119 5.8392 0.56735 0.991 
63 3.85 6.4125 5.8392 0.57115 0.996 
64 3.92 6.4121 5.8392 0.57441 1.003 
65 3.99 6.4111 5.8392 0.57768 1,010 
66 4.07 6.4107 5.8392 0.58039 1,016 
67 4.14 6.4092 5,8392 0.58257 1,022 
68 4.21 6.412 5,8392 0,57441 1.003 

4.29 6.4083 5.8392 0,58148 1.022 
4.36 6.4078 5.8392 0.5842 1.027 

w 4.44 6.408 5.8392 0.58746 1.033 W 4.51 6.4075 5.8392 0.58963 1.037 
73 4.59 6.4071 5.8392 0.5918 1.042 
74 4.66 6.4044 5.8392 0.59344 1.050 
75 4.73 6.4018 5.8392 0.58583 1.041 
76 4.80 6.3975 5.8392 0.59126 1.059 
77 4.88 6.3976 5,8392 0.59344 1.063 
78 4,95 6,395 5,8392 0.59561 1.072 

Filter Strip correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 2.99 

Effective Effective 
vertical Horizontal 

Stress 
tsf 

0.79772 
0.81822 
0.83153 
0.84298 
0.86138 
0.87478 
0.8776 

0.88082 
0.88165 
0.88187 
0.88147 
0.88214 
0.88112 
0.88172 
0.88174 
0.88348 
0.88358 
0.76932 
0.78702 
0.80952 
0.83585 
0.85959 
0.87452 
0.77871 
0.81461 
0.85571 
0.8733 

0.88466 
0.88779 
0.88557 
0.88493 
0.88958 
0.88935 
0.88689 
0.88147 
0.87373 
0.86937 
0.8655 

0.86802 
0,86018 
0.85739 
0.85058 
0.84827 
0.8442 

0.84293 
0.85538 
0.84852 
0.84049 
0.83411 
0.82938 
0.82296 
0.8171 

0.81936 
0.83084 
0.82612 
0.82134 
0.81602 
0.81237 
0.80645 
0.80388 
0.80943 
0.80304 
0.79991 
0.79624 
0.79198 
0.78883 
0.78511 
0.79615 
0.78532 
0.78215 
0.77901 
0.77641 
0.77378 
0.76951 
0.77449 
0.76478 
0.76271 
0.75792 

Stress 
tsf 

0.79772 
0.77489 
0.75587 
0.73848 
0.72979 
0.71783 
0.69936 
0.6836 

0.66892 
0.65479 
0.64121 
0.62871 
0.61567 
0.60425 
0.59284 
0.58143 
0.55589 
0.74174 
0.66132 
0.61621 
0.58306 
0.55372 
0.52709 
0.64773 
0.59284 
0.56784 
0.53198 
0.50481 
0.48198 
0.46296 
0.44611 
0.43688 
0.4222 

0.40644 
0.39231 
0.37927 
0.36677 
0.3559 

0.35427 
0.34286 
0.33199 
0.32275 
0.31352 
0.30591 
0.2983 

0.30047 
0,29123 
0.28363 
0.2771 

0.27113 
0.26569 
0.26026 
0.26352 
0.25863 
0.25211 
0.24776 
0.24287 
0.23852 
0.23472 
0.23146 
0.23689 
0.23037 
0.22656 
0.2233 

0.22004 
0.21733 
0.21515 
0.2233 

0.21624 
0.21352 
0.21026 
0.20809 
0.20591 
0.20428 
0.21189 
0.20646 
0.20428 
0.20211 

Stress 
Ratio 

1.000 
1.056 
1.100 
1.142 
1.180 
1.219 
1.255 
1.289 
1.318 
1.347 
1.375 
1.403 
1.431 
1.459 
1.487 
1.519 
1.589 
1.037 
1.190 
1.314 
1.434 
1.552 
1.659 
1.202 
1.374 
1.507 
1.642 
1.752 
1.842 
1.913 
1.984 
2.036 
2.106 
2.182 
2.247 
2.304 
2.370 
2.432 
2.450 
2.509 
2.583 
2.635 
2.706 
2.760 
2 . 8 2 6  
2.847 
2.914 
2.963 
3.010 
3.059 
3.097 
3.140 
3.109 
3.212 
3.277 
3.315 
3.360 
3.406 
3.436 
3.473 
3.417 
3.486 
3.531 
3.566 
3.599 
3.630 
3.649 
3.565 
3.632 
3.663 
3.705 
3.731 
3.758 
3.767 
3.655 
3.704 
3.734 
3.750 

Effective 

ts? 

0.79772 
0.79656 
0.7937 

0.79073 
0.79559 
0.79631 
0.78848 
0.78221 
0.77529 
0.76833 
0.76134 
0.75543 
0.74839 
0.74299 
0.73729 
0.73245 
0.71973 
0.75553 
0.72417 
0.71286 
0.70945 
0.70665 
0.7008 

0.71322 
0.70373 
0.71178 
0.70264 
0.69474 
0.68488 
0.67426 
0.66552 
0.66323 
0.65578 
0.64666 
0.63689 
0.6265 

0.61807 
0.6107 

0.61115 
0.60152 
0.59469 
0.58666 
0.58089 
0.57505 
0.57062 
0.57792 
0.56988 
0.56206 
0.55561 
0.55025 
0.54433 
0.53868 
0.54144 
0.54473 
0.53911 
0.53455 
0.52945 
0.52544 
0.52058 
0.51767 
0.52316 
0.5167 

0.51324 
0.50977 
0.50601 
0.50308 
0.50013 
0.50973 
0.50078 
0.49784 
0.49464 
0.49225 
0.48985 
0.4869 

0.49319 
0.48562 
0.4835 

0.48001 

tsf 

0 
0.021662 
0.037826 
0.052249 
0.065797 
0.078473 
0.089121 
0.09861 
0.10636 
0.11354 
0.12013 
0.12672 
0.13273 
0.13873 
0.14445 
0.15102 
0.16385 

0.013785 
0.062852 
0.096654 
0.12639 
0.15294 
0.17372 

0.065489 
0.11088 
0.14393 
0.17066 
0.18993 
0.2029 
0.2113 

0.21941 
0.22635 
0.23358 
0.24022 
0.24458 
0.24723 
0.2513 
0.2548 

0.25687 
0,25866 
0,2627 

0.26391 
0.26738 
0.26915 
0.27232 
0.27745 
0.27864 
0.27843 
0.2785 

0,27913 
0,27863 
0,27842 
0.27792 
0.2861 

0.28701 
0.28679 
0.28658 
0.28692 
0.28587 
0.28621 
0.28627 
0,28633 
0,28667 
0,28647 
0,28597 
0.28575 
0.28498 
0.28642 
0.28454 
0.28432 
0.28438 
0.28416 
0,28393 
0,28261 

0.2813 
0,27916 
0.27921 
0.2779 



5.03 6.3935 5.8392 0.59724 1.078 0.75475 0.20048 3.765 0.47762 0.27714 
5.10 6.393 5.8392 0.59941 1.082 0.75213 0.19831 3.793 0.47522 0.27691 
5.18 6.3882 5.8392 0.59507 1.084 0.75165 0.20265 3.709 0.47715 0.2745 
5.25 6.3889 5.8392 0.59452 1.082 0.75286 0.2032 3.705 0.47803 0.27483 
5.33 6.389 5.8392 0.59833 1.088 0.74917 0.19939 3.757 0.47428 0.27489 
5.40 6.3842 5.8392 0.6005 1.102 0.74218 0.19722 3.763 0.4697 0.27248 
5.48 6.3826 5.8392 0.60213 1.108 0.73903 0.19559 3.778 0.46731 0.27172 
5.55 6.3806 5.8392 0.60376 1.115 0.73533 0.19396 3.791 0.46464 0.27069 
5.57 6.3805 5.8392 0.6043 1.116 0.73469 0.19342 3.798 0.46405 0.27064 



TRXAXIAL TEST 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST-3 STAGE3 
Sample No.: ST-3 
Test No.: 27.8 RSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/29/11 
Sample Type: 3" ST 

Project No. 
Checked By: 
Depth: 2.0' 
Elevation: 

: 60157757 
WPQ 

-4.0" ABCOM 
Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
R^ttks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

SpWVnen Height: 4.82 in 
Specimen Area: 6.67 inA2 
specimen Volume: 32.13 inA3 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 lb 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

jid Limit: 74 Plastic Limit: 57 Estimated Specific 

vertical Corrected Deviator Deviator Pore Horizontal vertical 
Time Strain Area Load Stress Pressure Stress Stress 

min % inA2 lb tsf tsf tsf tsf 

1 0 0 6.6663 0 0 5.0437 7.0416 7.0416 
2 5 0.078052 6.6715 7.8149 0.08434 5.4844 7.0416 7.1259 
3 10 0.15788 6.6769 13.847 0.14931 5.6056 7.0416 7.1909 
4 15 0.23593 6.6821 18.882 0.20345 5.6882 7.0416 7.2451 
5 20 0.31221 6.6872 23.287 0.25073 5.7539 7.0416 7.2923 
6 25 0.39026 6.6924 27.378 0.29455 5.7974 7.0416 7.3361 
7 30 0.46831 6.6977 31.102 0.33435 5,8512 7,0416 7,3759 
8 35.001 0.54636 6.7029 34.616 0.37183 5,9023 7.0416 7.4134 
9 40.001 0.62619 6.7083 37.973 0.40756 5,9447 7.0416 7.4492 

10 45.001 0.71489 6.7143 22.081 0.23678 5.8653 7.0416 7.2784 
11 50.001 0.78939 6.7194 31.26 0.33496 5.9349 7.0416 7.3766 
12 55.001 0.86744 6.7246 37.921 0.40601 5.9833 7.0416 7.4476 
13 60.001 0.94372 6.7298 42.484 0.45452 6.0213 7.0416 7.4961 
14 70.001 1.1016 6.7406 48.673 0.5199 6.0822 7.0416 7.5615 
15 80.001 1.2577 6.7512 53.446 0.56998 6.1414 7.0416 7.6116 
16 90.002 1.4245 6.7626 57.746 0.61481 6.1947 7.0416 7.6564 
17 100 1.5788 6.7733 61.103 0.64953 6.224 7.0416 7,6911 
18 110 1.7384 6.7843 64.198 0.68132 6,2794 7.0416 7.7229 
19 120 1.8963 6.7952 66.768 0.70745 6,3191 7.0416 7.7491 
20 130 2.056 6.8062 69.233 0.73238 6.3539 7.0416 7.774 
21 140 2.2192 6.8176 71.593 0.75609 6.3778 7.0416 7.7977 
22 150 2.3806 6.8289 73.324 0.77309 6.4099 7.0416 7.8147 
23 160 2.5456 6.8404 75.369 0.79331 6.4365 7.0416 7.8349 
24 170 2.707 6.8518 76.995 0.80908 6.4419 7.0416 7.8507 
25 180 2.8684 6.8632 78.254 0.82094 6.4772 7.0416 7.8625 
26 190 3.0298 6.8746 79.46 0.83221 6.4979 7.0416 7,8738 
27 200 3.1913 6.8861 80.3 0.8396 6.499 7.0416 7,8812 
28 210 3.3545 6.8977 81.401 0.84969 6.5267 7.0416 7,8913 

^9 220 3.5123 6.909 82.135 0.85595 6.5446 7.0416 7,8975 
ML 230 3.6738 6.9206 82.922 0.8627 6.5588 7.0416 7.9043 
m 240 3.8352 6.9322 83.919 0.87161 6.5588 7.0416 7.9132 

270 4.3248 6.9677 84.81 0.87638 6.5838 7.0416 7.918 
33 300 4.8073 7.003 85.44 0.87843 6.612 7.0416 7.92 
34 330 5.2934 7.0389 86.017 0.87985 6.6283 7.0416 7.9215 
35 360 5.7759 7.075 84.968 0.86469 6.6408 7.0416 7.9063 
36 390 6.2548 7.1111 84.443 0.85499 6.6479 7.0416 7.8966 
37 420 6.7391 7.148 82.765 0.83366 6.6631 7.0416 7,8753 
38 450 7.2234 7.1853 81.978 0.82145 6.6691 7.0416 7.8631 
39 480 7.713 7.2235 81.978 0.81712 6.674 7.0416 7,8587 
40 510 8.199 7.2617 81,349 0.80657 6,6772 7.0416 7.8482 
41 540 8.6833 7.3002 81,139 0.80025 6.6816 7.0416 7.8418 
42 570 9.1623 7.3387 79.88 0.7837 6.6854 7.0416 7.8253 
43 600 9.6448 7.3779 80.09 0.78159 6.6881 7.0416 7.8232 
44 630 10.133 7.4179 80.142 0.77788 6.6908 7.0416 7.8195 
45 660 10.615 7.458 81.821 0.7899 6.693 7.0416 7.8315 
46 690 11.105 7.4991 80.981 0.77752 6.6941 7.0416 7.8191 
47 720 11.585 7.5398 81.873 0.78183 6.6957 7.0416 7.8234 
48 750 12.066 7.5811 81.558 0.77459 6.6957 7.0416 7.8162 
49 780 12.549 7.6229 81.558 0.77034 6.6963 7.0416 7.8119 
50 810 13.038 7.6658 79.408 0.74583 6.6941 7.0416 7.7874 
51 840 13.523 7.7087 79.355 0.74118 6.6946 7.0416 7.7828 
52 870 14.009 7.7523 79.67 0.73994 6.6946 7.0416 7.7815 
53 899.04 14.47 7.7941 80,09 0.73985 6.6946 7.0416 7.7814 



TRIAXIAL TEST 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST-3 STAGE3 
Sample No.: ST-3 
Test No.: 27.8 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/29/11 
Sample Type: 3" ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0'-4.0' 
Elevation: AsCOiM 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
Rs^feks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

SpHVmen Height: 4.82 in 
Specimen Area: 6.67 inA2 
Specimen volume: 32.13 inA3 

Liquid' LIMIT: 74 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plasti c Li mi t: 57 

Total Total Excess Effective 
verti cal vertical Horizontal Pore A Verti cal 

Strain stress Stress Pressure parameter stress 
% tsf tsf tsf tsf 

1 0.00 7.0416 7.0416 0 0.000 1.9979 
2 0.08 7.1259 7.0416 0.44073 5.226 1.6416 
3 0.16 7.1909 7.0416 0.56192 3.763 1.5853 
4 0.24 7.2451 7.0416 0.64452 3.168 1.5569 
5 0.31 7.2923 7.0416 0.71027 2.833 1.5384 
6 0.39 7.3361 7.0416 0.75375 2.559 1,5387 
7 0.47 7.3759 7.0416 0.80755 2,415 1,5247 
8 0.55 7.4134 7.0416 0.85863 2.309 1,5111 
9 0.63 7.4492 7.0416 0,90102 2,211 1,5045 

10 0.71 7.2784 7.0416 0.82168 3.470 1.413 
11 0.79 7.3766 7.0416 0.89124 2.661 1.4417 
12 0.87 7.4476 7.0416 0.93961 2.314 1.4644 
13 0.94 7.4961 7.0416 0.97765 2.151 1.4748 
14 1.10 7.5615 7.0416 1.0385 1.998 1.4793 
15 1.26 7.6116 7.0416 1.0977 1.926 1.4702 
16 1.42 7.6564 7.0416 1.151 1.872 1.4618 
17 1.58 7.6911 7.0416 1.1803 1.817 1.4671 
18 1.74 7.7229 7.0416 1.2358 1.814 1,4435 
19 1.90 7.7491 7.0416 1.2755 1.803 1,4299 
20 2.06 7.774 7.0416 1.3102 1.789 1,4201 
21 2.22 7.7977 7.0416 1.3341 1.765 1.4199 
22 2.38 7.8147 7.0416 1.3662 1.767 1.4048 
23 2.55 7.8349 7.0416 1.3928 1.756 1.3984 
24 2.71 7.8507 7.0416 1.3983 1.728 1.4088 
25 2.87 7.8625 7.0416 1.4336 1.746 1.3853 
26 3.03 7.8738 7.0416 1.4542 1.747 1.3759 
27 3.19 7.8812 7.0416 1.4553 1.733 1.3822 
28 3.35 7.8913 7.0416 1.483 1.745 1.3646 
H 3.51 7.8975 7.0416 1.501 1.754 1.3529 • 3.67 7.9043 7.0416 1.5151 1.756 1.3455 
n 3.84 7.9132 7.0416 1.5151 1.738 1.3544 
32 4.32 7.918 7.0416 1.5401 1.757 1.3342 
33 4.81 7.92 7.0416 1.5684 1.785 1.308 
34 5.29 7.9215 7.0416 1.5847 1.801 1.2931 
35 5.78 7.9063 7.0416 i.5972 1.847 1.2655 
36 6.25 7.8966 7.0416 1.6042 1.876 1.2487 
37 6.74 7.8753 7.0416 1.6194 1.943 1.2122 
38 7.22 7.8631 7.0416 1.6254 1.979 1.194 
39 7.71 7.8587 7.0416 1.6303 1,995 1.1847 
40 8.20 7.8482 7.0416 1.6336 2.025 1,1709 
41 8.68 7.8418 7.0416 1.6379 2,047 1.1603 
42 9,16 7.8253 7.0416 1.6417 2.095 1.1399 
43 9.64 7.8232 7.0416 1.6444 2.104 1.1351 
44 10.13 7.8195 7.0416 1.6472 2.118 1.1287 
45 10.62 7.8315 7.0416 1.6493 2.088 1.1385 
46 11.10 7.8191 7.0416 1.6504 2.123 1.125 
47 11.59 7.8234 7.0416 1.6521 2.113 1.1277 
48 12.07 7.8162 7.0416 1.6521 2.133 1.1205 
49 12.55 7.8119 7.0416 1.6526 2.145 1.1157 
50 13.04 7.7874 7.0416 1.6504 2.213 1,0934 
51 13.52 7.7828 7.0416 1.651 2.227 1,0882 
52 14,01 7.7815 7.0416 1.651 2,231 1.0869 
53 14.47 7.7814 7.0416 1.651 2,231 1.0868 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 2.99 

Effecti ve 
Horizontal 

Stress 
tsf 

1.9979 
1.5572 
1.436 

1.3534 
1.2877 
1.2442 

.1904 

.1393 
1.0969 
1.1763 
1.1067 
1.0583 
1.0203 

0.95943 
0.9002 

0.84694 
0.8176 

0.76217 
0.72249 
0.68771 
0.6638 

0.63174 
0.60511 
0.59968 
0.56435 
0.5437 

0.54262 
0.5149 

0.49697 
0.48284 
0.48284 
0.45784 
0.42958 
0.41328 
0.40078 
0.39371 
0.3785 

0.37252 
0.36763 
0.36437 
0.36002 
0.35622 
0.3535 

0.35078 
0.34861 
0.34752 
0.34589 
0.34589 
0.34535 
0.34752 
0.34698 
0.34698 
0.34698 

Stress Effective 
Ratio P q 

tsf tsf 

1.000 1.9979 0 
1,054 1.5994 0.04217 
1.104 1.5107 0.074657 
1.150 1.4552 0.10173 
1.195 1.413 0.12537 
1.237 1.3915 0.14727 
1.281 1.3576 0.16717 
1.326 1.3252 0.18592 
1.372 1.3007 0.20378 
1.201 1.2947 0.11839 
1.303 1.2742 0.16748 
1.384 1,2613 0.20301 
1.445 1.2476 0.22726 
1.542 1.2194 0.25995 
1.633 1.1852 0.28499 
1.726 1.1543 0.30741 
1.794 1.1424 0.32477 
1.894 1.1028 0.34066 
1.979 1.0762 0.35373 
2.065 1.0539 0.36619 
2.139 1.0418 0.37804 
2.224 1.0183 0.38654 
2.311 1,0018 0.39666 
2.349 1.0042 0.40454 
2.455 0.97483 0.41047 
2.531 0.95981 0.41611 
2.547 0.96242 0.4198 
2.650 0,93974 0.42484 
2.722 0.92494 0.42797 
2.787 0.91419 0.43135 
2.805 0.91864 0.4358 
2.914 0.89603 0.43819 
3.045 0.8688 0.43922 
3.129 0,8532 0.43993 
3.158 0.83313 0.43235 
3.172 0.82121 0.42749 
3.203 0.79533 0.41683 
3.205 0.78325 0.41073 
3.223 0.77619 0.40856 
3.214 0.76766 0.40329 
3.223 0.76015 0.40012 
3.200 0.74807 0.39185 
3.211 0.74429 0.39079 
3.218 0.73972 0.38894 
3.266 0.74356 0.39495 
3.237 0.73628 0.38876 
3.260 0.73681 0.39091 
3.239 0.73319 0.38729 
3.231 0.73052 0.38517 
3.146 0.72044 0.37291 
3.136 0.71757 0.37059 
3.133 0.71695 0.36997 
3.132 0.7169 0.36992 
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VERTICAL STRAIN, % 

Symbol 

Test No. 

to 

Diameter, in 

Height, in 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Back Press., tsf 

Minor Prin. Stress, tsf 

Max. Dev. Stress, tsf 

Time to Failure, min 

Strain Rate, %/min 

B-Value 

Measured Specific Gravit) 

Liquid Limit 

Plastic Limit 

Plasticity Index 

© 
2.0 PSI 

2.8039 

5.9799 

281.71 

19.07 

95.84 

8.8122 

242.35 

22.64 

100.00 

7.2656 

5.0415 

0.14249 

0.3152 

240 

0.02 

.97 
3.00 

67 

62 

11.1 PSI 

2.8524 

5.687 

242.45 

21.6 

94.85 

7.6635 

215.32 

25.1 

100.00 

6.4554 

5.0432 

0.79604 

0.55245 

420 

0.02 

3.00 

67 

62 

• 
27.8 PSI 

2.9409 

5.0587 

215.32 

24.81 

98.65 

6.5433 

199.42 

26.82 

100.00 

5.9787 

5.0465 

.9951 

0.94771 

390 

0.02 

3.00 

67 

62 

Project: RICO-ARGENTINE SITE 0U01 Failure Sketch 

Location: RICO, CO 

4fi 

roject No.: 60157757 

ring No.: ST18-1 

Sample Type: 3" ST 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D4767. 

Thu, 03-N0V-2011 16:30:46 
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Project: RICO-ARGENTINE SITE 0U01 Location: RICO, CO Project No,: 60157757 

Boring No.: ST18-1 Tested By: BCM Checked By: WPQ 

^ample No.: ST18-1 Test Date: 10/26/11 Depth: 0.0"-30.0" 

No.: ST18-1 Sample Type: 3" ST Elevation: 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

Thu, 03-NOV-2011 14:46:12 



TRIAXIAL TEST 

Project: RICO-ARGENTINE SITE OU01 
Boring No.: ST18-1 
Sample No.: ST18-I 
Test No.: 2.0 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 10/26/11 
Sample Type: 3" ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 0.0"-30.0" 
Elevation: 

A30QM 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
RMSks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

S^^Pffen Height: 5.98 in 
Specimen Area: 6.17 inA2 
Specimen volume: 605.09 cc 

Liquid Limit: 67 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 62 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type; uniform 

Measured Specific Gravity: 3.00 

Verti cal Corrected Deviator Deviator Pore Horizontal vertical 
Time Strain Area Load Stress pressure Stress Stress 

mjn % inA2 lb tsf tsf tsf tsf 

1 0 0 6.1748 0 0 5.0415 5.184 5.184 
2 2.0041 0.022878 6.1763 2.4651 0.028737 5.0437 5.184 5.2127 
3 4.0041 0.047185 6.1778 3.1994 0.037288 5.0459 5.184 5,2213 
4 6.0042 0.072922 6.1794 3.8812 0.045223 5.0476 5.184 5,2292 
5 8.0042 0.09866 6.1809 4.5106 0.052543 5,0492 5,184 5,2365 
6 10 0.12583 6.1826 5.0876 0.059247 5,0509 5.184 5,2432 
7 12 0.15013 6.1841 5,5596 0,064729 5,052 5.184 5.2487 
8 14 0.17587 6.1857 6.0316 0.070207 5.0531 5.184 5.2542 
9 16 0.20447 6.1875 4.4057 0.051267 5.0454 5.184 5.2353 

10 18 0.23021 6.1891 5.14 0.059796 5.0487 5.184 5.2438 
11 20 0.25594 6.1907 5.717 0.06649 5.0509 5.184 5.2505 
12 22 0.28311 6.1924 6.3988 0.0744 5.0525 5.184 5.2584 
13 24 0.30885 6.194 6.9233 0.080478 5.0542 5.184 5.2645 
14 26 0.33459 6.1956 7.3429 0.085333 5.0558 5.184 5.2693 
15 28 0.35889 6.1971 7.8149 0.090796 5.0569 5.184 5.2748 
16 30 0.38606 6.1988 8.0247 0.093209 5.058 5.184 5,2772 
17 35 0.44897 6.2027 9.3359 0.10837 5,0608 5.184 5,2924 
18 40 0.51332 6.2067 10.28 0.11925 5.0624 5.184 5.3033 
19 45 0.57909 6.2108 11.329 0.13133 5.0646 5.184 5.3153 
20 50 0.64343 6.2148 12.221 0.14158 5.0663 5.184 5.3256 
21 55 0.71064 6.219 13.217 0.15302 5.0679 5; 184 5.337 
22 60 0.77498 6.2231 14.056 0.16263 5.069 5.184 5.3466 
23 65 0.83932 6.2271 14.843 0.17162 5.0707 5.184 5.3556 
24 70.001 0.9051 6.2312 15.577 0.17999 5.0718 5.184 5.364 
25 75.001 0.97087 6.2354 16.364 0.18896 5.0723 5.184 5.373 
26 80.001 1.0366 6.2395 17.151 0.19791 5,0734 5.184 5.3819 
27 85.001 1.1024 6.2437 18.042 0.20806 5.074 5.184 5.3921 
28 90.001 1.1682 6.2478 18.820 0,21699 5.0751 5.184 5.401 
i9 100 1.3012 6.2563 19.931 0.22937 5.0767 5.184 5.4134 
Ak 110 1.4313 6.2645 21.189 0.24354 5.0778 5.184 5.4275 • 120 1.5614 6.2728 22.448 0.25766 5.0789 5.184 5.4417 w 130 1.6915 6.2811 23.34 0.26754 5.08 5.184 5.4515 
33 140 1.8202 6.2893 23.864 0.2732 5.0811 5.184 5.4572 
34 150 1.9489 6.2976 24.494 0.28004 5.0817 5.184 5.464 
35 160 2.079 6.306 25.123 0.28685 5.0828 5.184 5.4709 
36 170 2.2077 6.3142 25.7 0.29305 5.0839 5.184 5.4771 
37 180 2.3392 6.3228 26.225 0.29863 5.0844 5.184 5.4826 
38 190 2.4665 6.331 26.539 0.30182 5.085 5.184 5.4858 
39 200 2.5995 6.3396 27.116 0.30796 5.0855 5.184 5.492 
40 210 2.7282 6.348 27.274 0.30934 5.0861 5.184 5.4933 
41 220 2.8583 6.3565 27.588 0.31249 5.0861 5.184 5.4965 
42 230 2.9884 6.3651 27.746 0.31385 5.0866 5.184 5.4979 
43 240 3.1214 6.3738 27.903 0.3152 5.0866 5; 184 5.4992 
44 250 3.2515 6.3824 27.85 0.31418 5.0866 5.184 5.4982 
45 257.36 3.3473 6.3887 27.588 0.31092 5.0861 5.184 5.4949 



TRIAXIAL TEST 

Project: RICO-ARGENTINE SITE OU01 
Boring No.: ST18-1 
Sample No.,: ST18-1 
Test No.: 2.0 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 10/26/11 
Sample Type: 3" ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 0.0"-30.0" 
Elevation: 

Am*GC$Ai 
soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Ra|Bks:: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

sp^pien Height: 5.98 in 
Specimen Area: 6.17 in^2 
Specimen volume: 605.09 cc 

Liquid Limit: 67 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22  
23 
24 
25 
26 
27 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

vertical 
Strain 

0.00 
0.02 
0.05 
0.07 
0.10 
0,13 
0.15 
0.18 
0.20 
0.23 
0 . 2 6  
0.28 
0.31 
0.33 
0.36 
0.39 
0.45 
0.51 
0.58 
0.64 
0.71 
0.77 
0,84 
0.91 
0.97 
1.04 
1.10 
1,17 
1,30 
1.43 
1.56 
1.69 
1.82 
1.95 
2.08 
2 .21  
2.34 
2.47 
2,60 
2,73 
2.86 
2.99 
3.12 
3.25 
3.35 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 62 

Total 
vertical 

Stress 
tsf 

5.184 
5.2127 
5.2213 
5.2292 
5.2365 
5.2432 
5.2487 
5.2542 
5.2353 
5.2438 
5.2505 
5.2584 
5.2645 
5.2693 
5.2748 
5.2772 
5.2924 
5.3033 
5.3153 
5.3256 
5.337 

5.3466 
5.3556 
5.364 
5.373 

5.3819 
5.3921 
5,401 

5.4134 
5.4275 
5.4417 
5.4515 
5.4572 
5.464 

5.4709 
5.4771 
5.4826 
5.4858 
5,492 

5.4933 
5.4965 
5.4979 
5.4992 
5.4982 
5.4949 

Total 
Horizontal 

stress 
tsf 

5.184 
5.184 
5.184 
5.184 
5,184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 

Excess 
Pore 

pressure 
tsf 

0 
0.0022006 
0.0044011 
0.0060516 
0.007702 

0..0093524 
0.010453 
0.011553 
0.003851 

0.0071519 
0.0093524 
0.011003 
0.012653 
0.014304 
0.015404 
0.016504 
0.019255 
0.020905 
0.023106 
0.024756 
0.026407 
0.027507 
0.029158 
0.030258 
0.030808 
0.031908 
0.032458 
0.033559 
0.035209 
0.036309 
0.03741 
0.03851 
0.03961 
0.04016 

0.041261 
0.042361 
0.042911 
0.043461 
0.044011 
0.044562 
0.044562 
0.045112 
0.045112 
0.045112 
0.044562 

Parameter 

0.000 
0.077 
0.118 
0,134 
0.147 

158 
161 

0.165 
0.075 
0.120 
0.141 
0.148 
0.157 
0.168 
0.170 
0,177 
0.178 
0.175 
0.176 
0.175 
0.173 
0.169 
0.170 
0.168 
0.163 
0,161 
0,156 
0,155 
0.154 
0.149 
0.145 
0.144 
0.145 
0.143 
0.144 
0.145 
0.144 
0.144 
0.143 
0.144 
0.143 
0,144 
0.143 
0.144 
0.143 

Filter Strip correction: 0.00 tsf 
Membrane correction: 0,00 lb/in 
correction Type; uniform 

Measured specific Gravity: 3.00 

Effecti ve 
vertical 

stress 
tsf 

0.14249 
0.16903 
0.17538 
0.18166 
0.18733 
0,19239 
0.19677 
0.20115 
0.18991 
0.19514 
0.19963 
0.20589 
0.21032 
0.21352 
0.21789 
0,2192 

0.23161 
0.24084 
0.25072 
0.25931 
0.26911 
0.27762 
0.28496 
0.29223 
0.30064 
0.30849 
0.31809 
0.32592 
0.33666 
0.34972 
0.36275 
0.37153 
0.37608 
0.38237 
0.38808 
0.39318 
0.39821 
0.40085 
0.40644 
0.40727 
0.41042 
0.41123 
0.41258 
0.41156 
0.40885 

Effective 
Hori zontal 

stress 
tsf 

0.14249 
0.14029 
0.13809 
0.13644 
0.13479 
0.13314 
0.13204 
0.13094 
0.13864 
0.13534 
0.13314 
0.13149 
0.12984 
0.12819 
0.12709 
0.12599 
0,12324 
0.12159 
0.11939 
0.11774 
0.11609 
0.11499 
0.11334 
0.11224 
0.11168 
0.11058 
0.11003 
0.10893 
0.10728 
0.10618 
0.10508 
0.10398 
0.10288 
0.10233 
0.10123 
0.10013 

0.099582 
0.099032 
0.098481 
0.097931 
0.097931 
0.097381 
0.097381 
0.097381 
0.097931 

Stress 
Ratio 

1.000 
1.205 
1.270 
1.331 
1.390 
1.445 
1.490 
1.536 
1.370 
1.442 
1.499 
1.566 
1.620 
1.666 
1.714 
1.740 
1.879 
1.981 
2.100 
2.203 
2.318 
2.414 
2.514 
2.604 
2.692 
2.790 
2.891 
2.992 
3.138 
3.294 
3.452 
3.573 
3.655 
3.737 
3.834 
3.927 
3.999 
4.048 
4.127 
4.159 
4.191 
4.223 
4.237 
4.226 
4.175 

Effecti ve 

ts? 

0.14249 
0.15466 
0,15674 
0,15905 
0.16106 
0,16276 
0.1644 

0.16604 
0.16428 
0.16524 
0.16639 
0.16869 
0.17008 
0.17086 
0,17249 
0,17259 
0.17742 
0.18121 
0.18505 
0.18853 
0.1926 
0.1963 

0.19915 
0.20223 
0.20616 
0,20954 
0,21406 
0,21743 
0.22197 
0.22795 
0.23392 
0.23775 
0.23948 
0.24235 
0.24466 
0,24666 
0.2489 

0.24994 
0.25246 
0.2526 

0.25418 
0.25431 
0.25498 
0.25447 
0.25339 

tsf 

0 
0.014369 
0.018644 
0,022611 
0.026271 
0.029624 
0.032364 
0.035103 
0.025633 
0.029898 
0.033245 

0.0372 
0.040239 
0.042666 
0,045398 
0,046604 
0.054185 
0.059626 
0.065667 
0.070789 
0.07651 

0.081315 
0.08581 

0.089996 
0.094478 
0,098955 
0.10403 
0.10849 
0.11469 
0.12177 
0.12883 
0.13377 
0.1366 

0.14002 
0.14343 
0.14653 
0.14932 
0.15091 
0.15398 
0.15467 
0.15624 
0.15693 
0.1576 

0.15709 
0.15546 



TRIAXIAL TEST 

Project: RICO-ARGENTINE SITE OU01 
Boring No.: ST18-1 
Sample No.: 11.1 PSI 
Test No.: 11.1 PSI 

Location: Rico, co 
Tested By: BCM 
Test Date: 10/27/11 
Sample Type: 3" ST 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH 
Re^Bks: FAILURE CRITERIA =* MAXIMUM EFFECTIVE STRESS RATIO 

bpiHmer 

BROWN 
TEST PERFORMED AS 

Project No.: 60157757 
Checked By: WPQ 
Depth; 0.0"-30,0" 
Elevation: 

PER ASTM D 4767. 

ASCOM 

SdlSmen Height: 5.69 in 
Specimen Area: 6.39 inA2 
Specimen Volume: 595.50 cc 

Liquid Limit: 67 

Piston Area: 0.00 inA2 
Piston Friction; 0.00 lb 
Piston Weight: 0.00 lib 

Plastic Limit: 62 

Vertical corrected Deviator Devi ator 
Time Strain Area Load Stress 
min % ipA2 "lb tsf 

1 0 0 6.39 0 0 
2 2 0.022552 6.3914 2.7616 0.03111 
3 4 0.046608 6.393 4.1666 0.046926 
4 6 0.073671 6.3947 5,5232 0.062188 
5 8.0001 0.097727 6.3962 6.686 0,075262 
6 10 0.12329 6.3979 7.8972 0.088873 
7 12 0.15035 6.3996 8,9631 0.10084 
8 14 0.17441 6.4011 9.9805 0.11226 
9 16 0.19996 6.4028 10.949 0.12313 

10 18 0.22703 6.4045 11.918 0.13399 
11 20 0.25259 6.4062 12.742 0.14321 
12 22 0.27815 6.4078 13.614 0.15297 
13 24 0.30521 6.4095 14.486 0.16273 
14 26 0.33077 6.4112 15.213 0.17085 
15 28 0.35783 6.4129 15.94 0.17896 
16 30 0.38489 6.4147 16.715 0,18761 
17 35 0.44955 6.4188 18.459 0,20706 
18 40 0,51871 6.4233 19.961 0,22375 
19 45 0.58636 6.4277 21.318 0.23879 
20 50 0.65252 6.4319 22.674 0.25382 
21 55 0.72017 6.4363 23.934 0.26774 
22 60 0.78783 6.4407 25.194 0.28164 
23 65.001 0.85549 6.4451 26.405 0.29497 
24 70.001 0,92164 6.4494 27.471 0.30668 
25 75.001 0.9893 6.4538 28.391 0.31674 
26 80.001 1.057 6.4582 29.36 0.32732 
27 85 1.1246 6.4627 30.378 0.33843 
28 90 1,1923 6.4671 31.298 0.34845 
^9 95,001 1,2614 6.4716 32.122 0.35737 

100 1.3276 6.4759 32.897 0.36575 • 105 1.3967 6.4805 33.721 0.37464 
Wi. 110 1.4674 6,4851 34.447 0.38244 
33 115 1.5351 6.4896 35.222 0.39078 
34 120 1.6042 6,4942 35.998 0.3991 
35 125 1.6719 6.4986 36.724 0.40688 
36 130 1.741 6.5032 37.5 0.41518 
37 135 1,8117 6.5079 38.033 0,42077 
38 140 1.8809 6.5125 38.711 0,42798 
39 145 1,95 6.5171 39.244 0.43356 
40 150 2,0162 6.5215 39.777 0.43915 
41 155 2.0838 6.526 40.067 0.44206 
42 160 2.153 6.5306 40.649 0,44816 
43 165 2,2207 6.5351 41.182 0.45372 
44 170 2.2883 6.5396 41.521 0.45714 
45 175 2.356 6.5442 41.957 0.46162 
46 180 2.4236 6.5487 42.441 0.46662 
47 185 2.4913 6.5532 42.781 0,47003 
48 190 2.559 6.5578 43.168 0.47396 
49 195 2,6251 6.5622 43.701 0.47948 
50 200 2.6913 6.5667 44.04 0.48288 
51 205 2,7589 6.5713 44.573 0.48838 
52 210 2.8251 6.5757 44.912 0.49176 
53 215 2.8912 6.5802 45.3 0.49567 
54 220 2.9604 6.5849 45.494 0.49743 
55 225 3.028 6.5895 45.833 0.50079 
56 230 3.0957 6.5941 46.124 0.50362 
57 235 3.1634 6.5987 46.366 0.50591 
58 240 3.2325 6.6034 46.511 0.50713 
59 245 3.3002 6.6081 46.802 0.50994 
60 250 3.3678 6.6127 47.189 0.51381 
61 255 3.4355 6,6173 47.432 0.51608 
62 260 3.5031 6,622 47.722 0.51888 
63 265 3.5708 6.6266 48.013 0.52168 
64 270 3.64 6.6314 48.158 0.52288 
65 275 3.7091 6.6361 48.255 0.52356 
66 280 3.7783 6.6409 48.546 0.52633 
67 285 3,8474 6.6457 48.691 0.52753 
68 290 3.9151 6.6503 48.837 0.52873 
69 295 3.9858 6.6552 49.176 0.53201 

300 4.0549 6.66 49.321 0.5332 
•l 305 4.1241 6.6648 49.467 0.53438 
V 310 4.1948 6.6698 49.66 0.53608 

315 4,2624 6,6745 49.854 0.5378 
74 320 4.3301 6,6792 49.903 0.53794 
75 325 4.3992 6, 684 50.096 0.53964 
76 330 4.4669 6.6888 50.29 0.54134 
77 335 4,536 6.6936 50.29 0.54095 
78 340 4.6052 6.6985 50.484 0.54264 
79 345 4.6714 6.7031 50.726 0.54487 

Filter Strip Correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
Correction Type; uniform 

Measured Specific Gravity: 3.00 

pore 
Pressure 

tsf 

5.0432 
5.069 

5,0833 
5.0954 
5.1064 
5.1163 
5.1257 
5.135 

5.1438 
5.1526 
5.1614 
5.1697 
5.1774 
5.1851 
5.1928 
5.201 

5.2192 
5.2363 

5.25 
5.2676 
5.283 

5.2984 
5.3127 
5.3265 
5.3397 
5.3523 
5.3644 
5.376 
5.387 
5.398 

5.4085 
5,4184 
5.4283 
5.4376 
5.4464 
5.4552 
5,4635 
5.4717 
5.4789 
5.4849 
5.4926 
5,4998 
5.5069 
5.513 

5.5196 
5.5262 
5.5317 
5.5377 
5,5432 
5.5487 
5.5537 
5.5586 
5.563 
5; 568 

5.5724 
5.5768 
5.5812 
5.5823 
5.5872 
5,5916 
5,5955 
5,5994 
5.6027 
5.606 

5.6093 
5.6126 
5.6153 
5.6181 
5.6219 
5.6247 
5.6274 
5.6296 
5,6307 
5.6335 
5.6362 
5.639 

5.6417 
5.6439 
5.6467 

Hori zontal 
Stress 

tsf 

5.8392 
5.8392 
5,8392 
5,8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5,8392 
5,8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5,8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 

vertical 
stress 

tsf 

5.8392 
5.8703 
5.8861 
5,9014 
5,9145 
5.9281 

5.94 
5.9515 
5.9623 
5.9732 
5.9824 
5.9922 
6.0019 

6.01 
6.0182 
6.0268 
6.0463 
6.0629 
6.078 
6.093 

6.1069 
6.1208 
6.1342 
6.1459 
6.1559 
6.1665 
6.1776 
6.1877 
6.1966 
6.205 

6.2138 
6.2216 

6.23 
6.2383 
6.2461 
6.2544 

6,26 
6.2672 
6.2728 
6.2784 
6.2813 
6.2874 
6.2929 
6.2963 
6.3008 
6.3058 
6.3092 
6.3132 
6.3187 
6.3221 
6.3276 
6.331 

6.3349 
6.3366 

6.34 
6.3428 
6.3451 
6.3463 
6.3491 
6,353 

6.3553 
6.3581 
6.3609 
6.3621 
6.3628 
6.3655 
6.3667 
6.3679 
6.3712 
6.3724 
6.3736 
6.3753 
6.377 

6.3771 
6.3788 
6.3805 
6.3801 
6.3818 
6.3841 



80 
81 
82 
83 
84 
85 
86 • 
91 
92 
93 
94 
95 
96 
97 
98 

• 

350 4.739 6.7079 50.775 0.545 5.6489 5.8392 6.3842 
355 4.8082 6.7127 50.872 0.54564 5.6511 5.8392 6.3848 
360 4.8773 6.7176 51.065 0.54732 5.6533 5.8392 6.3865 
365 4.9435 6.7223 51.211 0.5485 5.6555 5.8392 6.3877 
370 5.0112 6.7271 51.308 0.54915 5.6577 5.8392 6.3883 
375 5.0803 6.732 51.356 0.54926 5.6593 5.8392 6.3885 
380 5.1465 6.7367 51.356 0.54888 5 .,661 5.8392 6.3881 
385 5.2141 6.7415 51.55 0.55056 5.6632 5,8392 6,3898 
390 5.2803 6.7462 51.55 0.55018 5.6648 5.8392 6.3894 
395 5.3479 6.751 51.647 0.55082 5.6665 5.8392 6.39 
400 5.4171 6.756 51.744 0.55145 5.6681 5.8392 6.3906 
405 5.4832 6.7607 51.695 0.55054 5.6703 5.8392 6.3897 
410 5.5509 6.7655 51.744 0.55067 5.672 5.8392 6.3899 
415 5.6201 6.7705 51.889 0.55181 5.6742 5.8392 6.391 
420 5.6862 6.7752 51.986 0.55245 5.6758 5.8392 6.3917 
425 5.7554 6.7802 51.937 0.55153 5.6769 5.8392 6.3907 
430 5.8245 6.7852 51.937 0.55113 5.6786 5.8392 6.3903 
435 5.8937 6.7902 51.986 0.55124 5.678 5.8392 6.3904 

437.73 5.9313 6.7929 51.937 0.5505 5.6791 5.8392 6.3897 

A300MI 



TRXAXIAL TEST 

Project: RICO-ARGENTINE SITE OU0I 
Bonng. No.: ST18-1 
Sample No.: 11.1 PSI 
Test No.: 11.1 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 10/27/11 
Sample Type: 3" ST 

Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH 
Ri^Bks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO 
Soil De 
REDBKS 

S^BBE 

BROWN 
TEST PERFORMED AS 

Project No..:. 60157757 
Checked By: WPQ 
Depth: 0.0"-30.0" 
Elevation; 

PER ASTM D 4767. 

SpMHrien Height: 5.69 in 
Specimen Area: 6.39 inA2 
Specimen volume: 595.50 cc 

Liquid Limit: 67 

Total 
vertical verti cal 

Strain Stress 
% tsf 

1 0.00 5.8392 
2 0.02 5.8703 
3 0.05 5.8861 
4 0.07 5.9014 
5 0.10 5.9145 
6 0.12 5.9281 
7 0.15 5.94 
8 0,17 5.9515 
9 0,20 5.9623 

10 0.23 5.9732 
11 0.25 5.9824 
12 0.28 5.9922 
13 0.31 6.0019 
14 0.33 6.01 
15 0.36 6.0182 
16 0.38 6.0268 
17 0.45 6.0463 
18 0.52 6.0629 
19 0,59 6.078 
20 0,65 6.093 
21 0.72 6.1069 
22 0.79 6.1208 
23 0.86 6.1342 
24 0.92 6.1459 
25 0,99 6.1559 
26 1.06 6.1665 
27 1.12 6.1776 

^8 1.19 6.1877 
Ml 1.26 6.1966 
MP 1,33 6.205 

1.40 6.2138 
32 1.47 6.2216 
33 1.54 6.23 
34 1.60 6.2383 
35 1.67 6.2461 
36 1.74 6.2544 
37 1.81 6.26 
38 1.88 6.2672 
39 1,95 6.2728 
40 2.02 6.2784 
41 2.08 6.2813 
42 2.15 6.2874 
43 2.22 6.2929 
44 2.29 6.2963 
45 2.36 6.3008 
46 2.42 6.3058 
47 2.49 6.3092 
48 2.56 6.3132 
49 2.63 6.3187 
50 2 .69 6.3221 
51 2.76 6.3276 
52 2.83 6,331 
53 2.89 6.3349 
54 2.96 6.3366 
55 3.03 6.34 
56 3.10 6.3428 
57 3.16 6.3451 
58 3.23 6.3463 
59 3.30 6.3491 
60 3.37 6.353 
61 3.44 6.3553 
62 3,50 6.3581 
63 3.57 6.3609 
64 3 .64 6.3621 
65 3.71 6.3628 
66 3.78 6.3655 
67 3.85 6.3667 
68 3.92 6,3679 

3.99 6,3712 
4.05 6.3724 
4.12 6.3736 
4.19 6.3753 

73 4.26 6,377 
74 4.33 6.3771 
75 4.40 6.3788 
76 4.47 6.3805 
77 4.54 6.3801 
78 4.61 6.3818 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 62 

Total 
Horizontal 

Stress 
tsf 

5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 

Excess Effective 
pore A verti cal 

Pressure Parameter Stress 
tsf tsf 

0 0.000 0.79604 
0.025857 0.831 0.8013 
0.04016 0.856 0.80281 

0.052264 0.840 0.80597 
0.063266 0,841 0.80804 
0.073169 0,823 0.81175 
0.082521 0.818 0.81436 
0.091874 0.818 0.81643 
0.10068 0.818 0.81849 
0.10948 0.817 0.82055 
0.11828 0.826 0.82097 
0.12653 0.827 0.82248 
0.13423 0.825 0.82454 
0.14194 0.831 0,82495 
0.14964 0.836 0.82536 
0.15789 0,842 0.82576 
0.17605 0,850 0.82705 
0.1931 0,863 0.82669 

0.20685 0,866 0.82798 
0.22446 0.884 0.8254 
0.23986 0.896 0.82392 
0.25527 0.906 0.82241 
0.26957 0.914 0,82145 
0.28332 0.924 0.8194 
0.29653 0.936 0.81625 
0.30918 0.945 0.81419 
0.32128 0,949 0.81319 
0.33284 0,955 0.81166 
0,34384 0.962 0.80957 
0.35484 0.970 0.80695 
0.36529 0.975 0.80539 
0.3752 0.981 0.80329 
0.3851 0.985 0.80172 

0.39445 0,988 0.80069 
0.40325 0.991 0.79967 
0.41206 0.992 0.79916 
0.42031 0.999 0.79651 
0.42856 1.001 0.79546 
0.43571 1.005 0.79389 
0.44176 1,006 0.79343 
0.44947 1.017 0.78863 
0.45662 1.019 0.78758 
0.46377 1.022 0.78599 
0.46982 1.028 0.78336 
0.47642 1.032 0,78124 
0.48303 1.035 0.77964 
0.48853 1.039 0.77754 
0.49458 1.044 0.77542 
0.50008 1,043 0.77545 
0.50558 1.047 0.77334 
0,51053 1.045 0.77389 
0.51548 1.048 0.77232 
0.51988 1.049 0.77182 
0.52484 1.055 0.76864 
0.52924 1.057 0.7676 
0.53364 1.060 0.76602 
0.53804 1,064 0.76391 
0.53914 1.063 0.76403 
0.54409 1.067 0.76189 
0.54849 1.068 0.76136 
0,55234 1.070 0.75978 
0,55619 1.072 0.75873 
0.5595 1,072 0.75822 
0.5628 1.076 0.75613 
0.5661 1.081 0.7535 
0.5694 1.082 0.75298 

0.57215 1.085 0.75142 
0.5749 1.087 0.74987 

0.57875 1.088 0.7493 
0.5815 1.091 0.74774 

0.58425 1.093 0.74618 
0.58645 1.094 0.74567 
0.58755 1.093 0.74629 
0.5903 1.097 0.74368 

0.59305 1.099 0.74262 
0.5958 1.101 0.74158 

0,59856 1.106 0.73844 
0.60076 1.107 0.73793 

Filter Strip Correction: 0.00 tsf 
Membrane correction: 0,00 lb/in 
Correction Type: Uniform 

Measured Specific Gravity: 3.00 

Effective 
Horizontal 

Stress 
tsf 

0.79604 
0.77019 
0.75588 
0.74378 
0.73278 
0.72287 
0.71352 
0.70417 
0.69537 
0.68656 
0.67776 
0.66951 
0.66181 
0.65411 
0.6464 

0.63815 
0.62 

0.60294 
0.58919 
0.57158 
0.55618 
0.54078 
0.52647 
0.51272 
0.49952 
0.48686 
0.47476 
0.46321 
0.4522 
0.4412 

0.43075 
0.42085 
0.41094 
0.40159 
0.39279 
0.38399 
0.37573 
0.36748 
0.36033 
0.35428 
0.34658 
0.33942 
0.33227 
0.32622 
0.31962 
0.31302 
0.30752 
0.30146 
0.29596 
0,29046 
0.28551 
0.28056 
o:27616 
0.27121 
0.26681 
0.2624 
0.258 

0.2569 
0.25195 
0.24755 
0.2437 

0.23985 
0.23655 
0.23325 
0.22995 
0.22664 
0.22389 
0.22114 
0.21729 
0.21454 
0.21179 
0,20959 
0.20849 
0.20574 
0.20299 
0.20024 
0.19749 
0.19529 

stress 
Ratio 

1.000 
1.040 
1.062 
1.084 
1.103 
1.123 
1.141 
1.159 
1.177 
1.195 
1.211 
1.228 
1.246 
1.261 
1.277 
1.294 
1.334 
1.371 
1.405 
1.444 
1.481 
1.521 
1.560 
1.598 
1.634 
1.672 
1.713 
1.752 
1.790 
1.829 
1.870 
1.909 
1.951 
1.994 
2.036 
2.081 
2.120 
2.165 
2.203 
2.240 
2.276 
2.320 
2.365 
2.401 
2.444 
2.491 
2.528 
2.572 
2.620 
2.662 
2.711 
2.753 
2.795 
2.834 
2; 877 
2.919 
2.961 
2.974 
3.024 
3.076 
3.118 
3.163 
3.205 
3.242 
3.277 
3.322 
3.356 
3.391 
3.448 
3.485 
3.523 
3.558 
3.579 
3.615 
3.658 
3.703 
3.739 
3.779 

Effective 

ts? 

0.79604 
0.78574 
0.77935 
0,77487 
0.77041 
0,76731 
0.76394 
0.7603 

0.75693 
0.75356 
0.74937 

0.746 
0.74317 
0.73953 
0,73588 
0,73196 
0.72352 
0.71482 
0.70858 
0.69849 
0.69005 
0.68159 
0.67396 
0.66606 
0,65788 
0,65052 
0.64398 
0.63743 
0.63089 
0.62408 
0.61807 
0.61207 
0.60633 
0.60114 
0.59623 
0,59157 
0.58612 
0.58147 
0.57711 
0.57385 
0.5676 
0.5635 

0.55913 
0.55479 
0.55043 
0.54633 
0, 54253 
0,53844 
0.5357 
0.5319 
0.5297 

0.52644 
0.52399 
0.51992 
0.5172 

0.51421 
0.51096 
0.51047 
0.50692 
0.50445 
0,50174 
0.49929 
0.49739 
0.49469 
0.49172 
0.48981 
0.48766 
0.48551 
0.4833 

0.48114 
0,47898 
0,47763 
0.47739 
0.47471 
0,47281 
0.47091 
0.46796 
0.46661 

tsf 

0.015555 
0.023463 
0.031094 
0.037631 
0.044437 
0,050421 
0.05613 

0.061564 
0.066994 
0.071605 
0.076487 
0.081364 
0.085424 
0.08948 

0.093807 
0.10353 
0.11187 
0.1194 

0.12691 
0.13387 
0.14082 
0.14749 
0.15334 
0.15837 
0.16366 
0.16922 
0.17423 
0.17869 
0.18288 
0.18732 
0.19122 
0.19539 
0.19955 
0.20344 
0,20759 
0,21039 
0,21399 
0.21678 
0.21958 
0.22103 
0.22408 
0.22686 
0.22857 
0.23081 
0.23331 
0,23501 
0,23698 
0.23974 
0.24144 
0.24419 
0.24588 
0.24783 
0.24872 
0.2504 

0.25181 
0.25295 
0.25357 
0.25497 
0.2569 

0,25804 
0.25944 
0.26084 
0.26144 
0.26178 
0.26317 
0.26376 
0.26437 
0.26601 
0.2666 

0.26719 
0.26804 
0.2689 

0.26897 
0.26982 
0.27067 
0.27047 
0.27132 



79 
80 
81 
82 
83 
84 
85 

# 
90 
91 
92 
93 
94 
95 
96 
97 
98 

• 

4.67 6.3841 5.8392 0.60351 1.108 0.7374 0.19254 3.830 0.46497 0.27243 
4.74 6.3842 5.8392 0.60571 1.111 0.73533 0.19034 3.863 0.46283 0.2725 
4.81 6.3848 5.8392 0.60791 1.114 0.73378 0.18813 3.900 0.46096 0.27282 
4.88 6.3865 5.8392 0.61011 1.115 0.73326 0.18593 3.944 0.4596 0.27366 
4.94 6.3877 5.8392 0.61231 1.116 0.73223 0.18373 3.985 0.45798 0.27425 
5.01 6.3883 5.8392 0.61451 1.119 0.73068 0.18153 4.025 0.45611 0.27457 
5.08 6.3885 5.8392 0.61616 1.122 0.72915 0.17988 4.053 0.45451 0.27463 
5.15 6.3881 5.8392 0.61781 1.126 0.72711 0.17823 4.080 0.45267 0.27444 
5.21 6.3898 5.8392 0.62001 1.126 0.72659 0.17603 4.128 0.45131 0.27528 
5.28 6.3894 5.8392 0.62166 1.130 0.72456 0.17438 4.155 0.44947 0.27509 
5-35 6.39 5.8392 0.62331 1.132 0.72355 0.17273 4.189 0.44814 0.27541 
5.42 6.3906 5.8392 0.62496 1.133 0.72253 0.17108 4.223 0.4468 0.27572 
5.48 6.3897 5.8392 0.62716 1.139 0.71942 0.16888 4.260 0.44415 0.27527 
5.55 6.3899 5.8392 0.62881 1.142 0.7179 0.16723 4.293 0.44256 0.27533 
5.62 6.391 5.8392 0.63101 1.144 0.71684 0.16503 4.344 0.44093 0.2759 
5.69 6.3917 5.8392 0.63266 1.145 0.71583 0.16338 4.381 0.4396 0.27623 
5.76 6.3907 5.8392 0.63376 1.149 0.71381 0.16228 4.399 0.43804 0.27577 
5.82 6.3903 5.8392 0.63541 1.153 0.71175 0.16063 4.431 0.43619 0.27556 
5.89 6.3904 5.8392 0.63486 1.152 0.71241 0.16118 4.420 0.4368 0.27562 
5.93 6.3897 5.8392 0.63596 1.155 0.71058 0.16008 4.439 0.43533 0.27525 



TRIAXIAL TEST 

project: RICO-ARGENTINE SITE OUOL 
Boring No.: ST18-1 
Sample No.: ST18-1 
Test No.: 27.8 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 10/31/11 
Sample Type: 3" ST 

project No.: 60157757 
checked By: WPQ 
Depth: 0.0"-30.0" 
Elevation: 

Soil D( 
RDMU 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
" ,S: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

SfJMHnen Height: 5.06 in 
Specimen Area: 6.79 inA2 
Specimen volume: 563.12 cc 

Liquid Limit: 67 

Piston Area: 0.00 inA2 
piston Friction: 0.00 lb 
Piston Weight: 0.00 lb 

Plastic Limit: 62 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 3.00 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 « 
33 
34 
35 
36 
37. 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

* 
74 
75 
76 
77 
78 

Time 
MIN 

0 
5.004 

10.004 
15.004 
20.004 
25.004 
30.004 
35.004 
40.004 
45.004 
50.004 
55.004 

60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
570 
600 
630 
660 
690 
720 
750 
780 
810 
840 
870 
900 
930 
960 
990 

1020 
1050 
1080 
1110 
1140 
1170 
1200 
1230 
1260 
1290 
1320 
1350 
1380 
1410 
1440 
1470 
1500 
1530 
1560 
1590 
1620 
1650 

vertical 
Strain 

% 

0 
0.028734 
0.07099 
0.11325 
0.15381 
0.19607 
0.24171 
0.28565 
0.3296 

0.37524 
0.42087 
0.46482 
0.51045 
0.60173 
0.68962 
0.78089 
0.87386 
0.96344 

1.053 
1.146 

1.2373 
1.3285 
1.4215 
1.5162 
1.6091 
1.7021 
1.7934 
I.8863 
1.981 

2.0739 
2.1669 
2.4458 
2.7298 
3.0002 
3.2757 
3.5546 
3.8352 
4.1124 
4.3913 
4.6718 
4.9524 
5.2279 
5.5068 
5.779 

6.0528 
6.33 

6.6072 
6.8844 
7.1633 
7.4405 
7.7194 
7.9932 
8.2687 
8.5442 
8.8163 
9.0918 
9.3674 
9.6462 
9.9251 
10.202 
10.478 
10.752 
II.031 
11.301 
11.577 
11.852 
12.122 

12.4 
12.675 
12.949 
13.225 
13.505 
13.781 
14.051 
14.321 

14.6 
14.876 
15.151 

Corrected 
Area 
inA2 

6.793 
6.795 

6.7979 
6.8007 
6.8035 
6.8064 
6.8095 
6.8125 
6.8155 
6.8186 
6.6217 
6.8248 
6.8279 
6.8342 
6.8402 
6.8465 
6.8529 
6.8591 
6.8653 
6.8718 
6.8781 
6.8845 
6,891 

6.8976 
6.9041 
6.9107 
6.9171 
6.9236 
6.9303 
6.9369 
6.9435 
6.9633 
6.9837 
7.0031 
7.0231 
7.0434 
7.0639 
7.0844 
7.105 

7.1259 
7.147 

7.1678 
7.1889 
7.2097 
7.2307 
7.2521 
7.2736 
7.2953 
7 , 3172 
7.3391 
7.3613 
7.3832 
7.4054 
7.4277 
7.4498 
7.4724 
7.4951 
7.5183 
7.5415 
7.5648 
7 , 5881 
7.6114 
7.6352 
7.6585 
7.6824 
7.7064 
7.7301 
7.7546 
7.779 

7.8035 
7.8283 
7.8537 
7;8788 
7.9036 
7.9285 
7.9544 
7.9801 
8.0061 

Deviator 
Load 

lb 

0 
6.0674 
12.782 
17.919 
22.611 

27.02 
31.227 
34.988 
38.467 
41.663 
44,656 
47.487 
50.157 
54.849 
58.853 
62.453 
65.608 
68.399 
70.948 
73.213 
75.316 
77,136 
78.754 . 
80.211 
81.545 
82.799 
84.134 
85.145 
86.035 
86.804 
87.532 
89,271 
90,606 
91,577 
92.305 
92.709 
92.75 

92.224 
91.577 
90.606 
89.595 
87.491 
85,388 
83,932 
82.961 
81.586 
80.696 
80.332 
79.806 
79.321 
78.835 
78.471 
78.552 
78.35 

78,229 
78.188 
78.148 
78.188 
78.229 
78.229 
78.269 
78.269 
78.148 
78.35 
78.35 

78.309 
78.471 
78.431 
78.471 
78.673 
78.957 
79.118 
79.28 

79.482 
79.685 
79.766 
79.887 
80.13 

Deviator 
Stress 

tsf 

0 
0.06429 
0.13538 
0.18971 
0.23929 
0.28583 
0.33017 
0.36979 
0.40637 
0.43993 
0.47132 
0.50098 
0.5289 

0.57785 
0.61949 
0.65678 
0.68931 
0.71799 
0.74406 
0.7671 

0.78841 
0,80671 
0.82286 
0.83727 
0.8504 

0.86266 
0.87575 
0.88544 
0.89383 
0.90096 
0.90765 
0,92305 
0.93413 
0.94151 
0.9463 

0.94771 
0.94536 
0.93729 
0.92801 
0.91548 
0.90259 
0,87885 
0.8552 

0.83819 
0.82609 

0.81 
0.79879 
0.79283 
0.78528 
0.77817 
0.77108 
0.76524 
0.76374 
0.75948 
0,75605 
0.75338 
0.75071 
0.74878 
0.74686 
0.74456 
0.74266 
0.74039 
0.73693 
0.73659 
0.7343 

0,73164 
0.7309 

0.72822 
0.7263 

0.72589 
0.7262 

0.72533 
0.7245 

0.72407 
0.72363 
0,72201 
0,72077 
0.72062 

Pore 
Pressure 

tsf 

5.0465 
5.1103 
5.1779 
5.2352 
5.2858 
5.338 

5.3809 
5.4343 
5.4811 
5.5256 
5.5685 
5.6071 
5.6456 
5.7231 
5.7925 
5.8535 
5.9135 
5.9619 
6.0164 
6.0631 
6.0983 
6.1445 
6.1814 
6.2117 
6.2463 
6.276 

6.3002 
6.3272 
6.3437 
6.3712 
6.3927 
6.4449 
6.4856 
6.5186 

6.55 
6.5715 
6.5896 
6.6078 
6.6199 
6.6276 
6.6369 
6.6391 
6.6402 
6.643 

6.6457 
6.6424 
6.6479 
6.6501 
6.6479 
6.654 

6.6534 
6.6463 
6.6578 
6.6573 
6.6551 
6.6606 

6.66 
6.6529 
6.6633 
6.6633 
6.6628 
6.6611 
6.6589 
6.6551 
6.6633 
6.6622 
6.6611 
6.6595 
6.6573 
6.6523 
6,6617 
6.6617 
6.6611 

6.66 
6.6573 
6.6606 
6.6622 
6.6622 

Horizontal 
stress 

tsf 

7.0416 
7.0416 
7.0416 
7,0416 
7,0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 
7.0416 

Vertical 
Stress 

tsf 

7.0416 
7.1059 
7.177 

7.2313 
7.2809 
7.3274 
7.3718 
7.4114 
7.448 

7.4815 
7.5129 
7.5426 
7.5705 
7.6195 
7.6611 
7.6984 
7.7309 
7.7596 
7.7857 
7.8087 

7.83 
7.8483 
7.8645 
7.8789 
7.892 

7.9043 
7.9174 
7.927 

7.9354 
7.9426 
7.9493 
7.9647 
7.9757 
7.9831 
7.9879 
7.9893 
7.987 

7.9789 
7.9696 
7.9571 
7,9442 
7,9204 
7.8968 
7.8798 
7.8677 
7.8516 
7.8404 
7.8344 
7.8269 
7.8198 
7.8127 
7,8068 
7.8053 
7.8011 
7.7977 
7.795 

7.7923 
7.7904 
7.7885 
7.7862 
7.7843 
7.782 

7.7785 
7,7782 
7,7759 
7.7732 
7.7725 
7.7698 
7.7679 
7.7675 
7.7678 
7.7669 
7.7661 
7,7657 
7,7652 
7,7636 
7.7624 
7.7622 



TRIAXIAL TEST 

Project: RICO-ARGENTINE SITE OU01 
Boring No.: ST18-1 
Sample No.; ST18-1 
Test No.: 27.8 PSI 

Location: Rico, co 
Tested By: BCM 
Test Date: 10/31/11 
Sample Type: 3" ST 

Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH 
Ra^Bks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO 
Soil Des 

SPIBMER 

BROWN 
TEST PERFORMED AS 

Project No.: 60157757 
Checked By: WPQ 
Depth: 0.0"-30.0" 
Elevation: 

PER ASTM D 4767. 

A3CQM 

S0VRien Height: 
Specimen Area: 6. 
Specimen volume: 

Liquid Limit: 67 

5.06 in 
79 inA2 
563.12 cc 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lib 
Piston weight: 0.00 lb 

Plastic Limit: 62 

Total Total Excess 
vertical verti cal Horizontal Pore A 

strain stress Stress pressure Parameter 
% tsf tsf tsf 

1 0.00 7.0416 7.0416 0 0.000 
2 0.03 7.1059 7.0416 0.063817 0.993 
3 0.07 7.177 7.0416 0.13148 0.971 
4 0.11 7.2313 7.0416 0.1887 0.995 
5 0.15 7.2809 7.0416 0.23931 1.000 
6 0.20 7.3274 7.0416 0.29158 1.020 
7 0.24 7.3718 7.0416 0.33449 1.013 
8 0.29 7.4114 7.0416 0.38785 1.049 
9 0.33 7.448 7.0416 0.43461 1.069 

10 0.38 7.4815 7.0416 0,47917 1.089 
11 0.42 7.5129 7.0416 0.52209 1.108 
12 0.46 7.5426 7.0416 0.5606 1.119 
13 0.51 7.5705 7.0416 0.59911 1.133 
14 0.60 7.6195 7.0416 0.67668 1.171 
15 0.69 7.6611 7.0416 0.74599 1.204 
16 0.78 7.6984 7.0416 0.80706 1.229 
17 0.87 7,7309 7.0416 0.86702 1.258 
18 0.96 7.7596 7.0416 0.91544 1.275 
19 1.05 7.7857 7.0416 0.9699 1.304 
20 1.15 7.8087 7.0416 1.0167 1.325 
21 1.24 7.83 7.0416 1.0519 1.334 
22 1.33 7.8483 7.0416 1.0981 1.361 
23 1.42 7.8645 7.0416 1.1349 1.379 
24 1.52 7.8789 7.0416 1.1652 1.392 
25 1.61 7.892 7.0416 1.1999 1.411 
26 1.70 7.9043 7.0416 1.2296 1.425 
27 1.79 7.9174 7.0416 1.2538 1.432 
33 1.89 7.927 7.0416 1.2807 1.446 m 1.98 7.9354 7.0416 1.2972 1.451 • 2.07 7.9426 7.0416 1.3247 1.470 

2.17 7.9493 7.0416 1.3462 1.483 
32 2.45 7.9647 7.0416 1.3985 1.515 
33 2.73 7.9757 7.0416 1.4392 1.541 
34 3.00 7.9831 7.0416 1.4722 1.564 
35 3.28 7.9879 7.0416 1.5035 1.589 
36 3.55 7.9893 7.0416 1.525 1.609 
37 3.84 7.987 7.0416 1.5432 1.632 
38 4.11 7,9789 7.0416 1,5613 1.666 
39 4.39 7.9696 7.0416 1,5734 1.695 
40 4.67 7.9571 7.0416 1.5811 1.727 
41 4.95 7.9442 7.0416 1.5905 1.762 
42 5.23 7.9204 7.0416 1.5927 1.812 
43 5.51 7.8968 7,0416 1.5938 1.864 
44 5.78 7.8798 7.0416 1.5965 1.905 
45 6.05 7.8677 7.0416 1.5993 1.936 
46 6.33 7.8516 7.0416 1.596 1.970 
47 6.61 7.8404 7.0416 1,6015 2.005 
48 6,88 7.8344 7.0416 1,6037 2.023 
49 7.16 7,8269 7.0416 1,6015 2.039 
50 7.44 7,8198 7.0416 1,6075 2.066 
51 7.72 7.8127 7.0416 1.607 2.084 
52 7.99 7.8068 7.0416 1.5998 2.091 
53 8.27 7.8053 7.0416 1.6114 2.110 
54 8.54 7.8011 7,0416 1.6108 2.121 
55 8.82 7.7977 7.0416 1.6086 2.128 
56 9.09 7.795 7,0416 1.6141 2.143 
57 9,37 7.7923 7.0416 1.6136 2.149 
58 9.65 7.7904 7.0416 1.6064 2.145 
59 9.93 7.7885 7.0416 1,6169 2.165 
60 10.20 7,7862 7.0416 1,6169 2.172 
61 10.48 7,7843 7.0416 1,6163 2.176 
62 10.75 7.782 7.0416 1,6147 2.181 
63 11.03 7.7785 7.0416 1.6125 2.188 
64 11.30 7.7782 7.0416 1.6086 2.184 
65 11.58 7.7759 7.0416 1.6169 2.202 
66 11.85 7.7732 7.0416 1.6158 2.208 
67 12.12 7.7725 7.0416 1.6147 2.209 
68 12.40 7.7698 7.0416 1.613 2.215 

12.68 7.7679 7.0416 1.6108 2.218 
A 12.95 7.7675 7.0416 1.6059 2.212 
V 13.22 7,7678 7.0416 1.6152 2.224 w 13.51 7.7669 7.0416 1,6152 2.227 
73 13.78 7.7661 7.0416 1,6147 2.229 
74 14.05 7.7657 7.0416 1.6136 2.228 
75 14.32 7.7652 7.0416 1.6108 2.226 
76 14.60 7.7636 7.0416 1:6141 2.236 
77 14.88 7.7624 7.0416 1.6158 2.242 
78 15.15 7.7622 7.0416 1.6158 2.242 

Filter strip correction: 0.00 tsf 
Membrane Correction; 0.00 lb/in 
Correction Type: Uniform 

Estimated Specific Gravity: 3.00 

Effective Effective 
Vertical Horizontal 

Stress 
tsf 

1.9951 
1.9956 
1.999 

1.9962 
1.9951 
1.9894 
1.9908 
1.9771 
1.9669 
1.9559 
1.9444 
1.9355 
1.9249 
1.8963 
1.8686 
1.8449 
1.8174 
1.7977 
1.7693 
1.7456 
1.7317 
1.7038 
1.6831 
1.6672 
1.6457 
1.6282 
1,6171 
1.5999 
1.5917 
1.5714 
1.5566 
1.5197 
1.4901 
1.4645 
1.4379 
1,4179 
1.3974 
1.3711 
1.3497 
1.3295 
1.3073 
1.2813 
1.2566 
1.2368 
1.222 

1.2092 
1,1925 
1.1843 
1.179 

1.1658 
1.1593 
1.1606 
1.1475 
1.1438 
1.1426 
1.1344 
1.1323 
1.1375 
1.1251 
1,1228 
1,1215 
1,1209 
1.1196 
1.1231 
1.1126 
1.111 

1.1114 
1.1103 
1.1106 
1,1152 
1,1061 
1,1053 
1.105 

1.1056 
1.108 
1.103 

1.1001 
1.1 

Stress 
tsf 

1.9951 
1,9313 
1.8637 
1.8064 
1.7558 
1.7036 
1.6607 
1.6073 
1.5605 
1.516 

1.4731 
1.4345 
1.396 

1.3185 
1.2491 
1,1881 
1.1281 
1.0797 
1.0252 

0.97848 
0.94327 
0.89706 
0.8602 

0.82994 
0.79528 
0.76557 
0.74137 
0.71441 
0.69791 
0,6704 

0.64894 
0.59668 
0.55597 
0.52296 
0,4916 

0.47015 
0.45199 
0.43384 
0.42173 
0.41403 
0.40468 
0.40248 
0.40138 
0.39863 
0.39588 
0.39918 
0.39368 
0.39148 
0.39368 
0.38762 
0.38817 
0.39533 
0.38377 
0.38432 
0.38652 
0.38102 
0.38157 
0.38873 
0.37827 
0.37827 
0.37882 
0.38047 
0.38267 
0.38652 
0.37827 
0.37937 
0.38047 
0.38212 
0.38432 
0,38928 
0,37992 
0.37992 
0.38047 
0.38157 
0.38432 
0.38102 
0.37937 
0.37937 

Stress Effective 
Ratio p q 

tsf tsf 

1.000 1.9951 0 
1.033 1,9635 0.032145 
1.073 1,9313 0.06769 
1.105 1.9013 0.094855 
1.136 1.8755 0.11964 
1.168 1.8465 0.14291 
1.199 1.8257 0.16509 
1.230 1.7922 0.18489 
1.260 1.7637 0.20319 
1.290 1.7359 0.21996 
1.320 1.7087 0.23566 
1.349 1.685 0.25049 
1.379 1.6605 0,26445 
1.438 1.6074 0,28893 
1.496 1.5589 0.30975 
1.553 1.5165 0.32839 
1.611 1.4728 0.34466 
1.665 1.4387 0.35899 
1.726 1.3973 0.37203 
1.784 1.362 0.38355 
1.836 1.3375 0.3942 
1.899 1.3004 0.40336 
1.957 1.2716 0.41143 
2.009 1,2486 0.41863 
2.069 1.2205 0.4252 
2.127 1.1969 0.43133 
2.181 1.1792 0.43788 
2.239 1.1571 0.44272 
2.281 1.1448 0.44692 
2.344 1.1209 . 0.45048 
2.399 1.1028 0.45383 
2.547 1.0582 0.46153 
2.680 1.023 0.46706 
2.800 0,99371 0.47076 
2.925 0.96475 0.47315 
3.016 0.944 0.47385 
3.092 0,92467 0.47268 
3.160 0.90248 0.46865 
3.200 0.88574 0.464 
3.211 0.87177 0.45774 
3.230 0.85598 0.4513 
3.184 0.8419 0.43942 
3.131 0.82898 0.4276 
3.103 0,81772 0.4191 
3.087 0,80892 0.41304 
3.029 0,80418 0,405 
3.029 0,79307 0.3994 
3.025 0,78789 0.39641 
2.995 0.78632 0.39264 
3.008 0.77671 0.38909 
2.986 0.77372 0.38554 
2.936 0.77795 0.38262 
2.990 0.76564 0.38187 
2.976 0.76407 0.37974 
2.956 0.76455 0.37803 
2.977 0,75771 0.37669 
2.967 0.75693 0.37535 
2.926 0.76312 0.37439 
2.974 0.7517 0.37343 
2.968 0.75055 0.37228 
2.960 0.75015 0.37133 
2.946 0.75067 0.37019 
2.926 0.75114 0.36846 
2,906 0.75482 0.3683 
2.941 0.74542 0.36715 
2,929 0.74519 0.36582 
2.921 0.74592 0.36545 
2.906 0.74623 0.36411 
2.890 0.74747 0.36315 
2,865 0.75222 0.36295 
2.911 0.74302 0.3631 
2.909 0.74259 0.36267 
2.904 0.74272 0.36225 
2.898 0.74361 0.36204 
2.883 0.74614 0.36181 
2,895 0.74203 0.361 
2.900 0.73976 0.36039 
2.900 0.73968 0.36031 
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Symbol 

Test No. 

Diameter, in 

Height, in 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Back Press., tsf 

Minor Prin. Stress, tsf 

Max. Dev. Stress, tsf 

Time to Failure, min 

Strain Rate, %/min 

B-Value 

Measured Specific Gravity 

Liquid Limit 

Plastic Limit 

Plasticity Index 

© 
2.0 PSI 

2.8268 

5.8921 

480.35 

12.6 

103.96 

13.834 

391.31 

14.7 

100.00 

11.716 

5.0438 

0.14018 

0.17896 

375 

0.02 

.99 

2.99 

77 

74 

11.1 PSI 

2.9244 

5.3862 

391.31 

15.21 

103.80 

11.287 

297.05 

18.89 

100.00 

8.8938 

5.0438 

0.79538 

0.55935 

335 

0.02 

2.99 

77 

74 

• 
27.8 PSI 

2.9858 

4.6886 

297.05 

19.25 

102.14 

8.7077 

236.77 

23.11 

100.00 

7.0888 

5.0399 

2.0089 

0.84871 

330 

0.02 

2.99 

77 

74 

Project: RICO-ARGENTINE SITE 0U01 Failure Sketch 

Location: RICO, CO 
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Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TR I AXIAL TEST 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D4767 
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TRIAXIAL TEST 

Project: RICO-ARGENTINE SITE OU01 
Boring No.: ST18-3 
Sample No.: ST18-3 
Test No.: 2.0 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 10/28/11 
Sample Type: 3 " ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0'-42.0" 
Elevation: 

AiCQM 
Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Rg^Bks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

SrNBRnen Height: 5;89 in 
Specimen Area: 6.28 inA2 
Specimen volume: 605.96 cc 

Liquid Limit: 77 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lib 
Piston Weight: 0.00 lb 

Plastic Limit: 74 

Time 
vertical Corrected Deviator Deviator 

Time Strain Area Load Stress 
min % inA2 lb tsf 

1 0 0 6.2758 0 0 
2 2.0039 0.024651 6.2774 3.0173 0.034608 
3 4.0034 0.052383 6.2791 3.4408 0.039454 
4 6.0034 0,080116 6.2809 3.7584 0.043084 
5 8.0034 0.10785 6.2826 4.0231 . 0.046106 
6 10.003 0.13712 6.2844 4.2348 0.048518 
7 12.003 0.16639 6.2863 0.10587 0,0012126 
8 14.003 0.19259 6.2879 0.68816 0,0078798 
9 16,004 0.22186 6.2898 1.1646 0.013331 

10 18,004 0.24959 6.2915 1.5881 0.018174 
11 20.004 0.27732 6.2933 2.0116 0.023014 
12 22.004 0.3066 6.2951 2.3821 0.027245 
13 24.004 0.33433 6.2969 2.8056 0.03208 
14 26.004 0.36206 6.2986 4.1819 0.047804 
15 28.004 0.39133 6.3005 5.0818 0.058073 
16 30.004 0.41907 6.3022 5.8759 0.067129 
17 35.004 0.4884 6.3066 7.0934 0.080982 
18 40.004 0.55927 6.3111 7.411 0.084548 
19 45.004 0.63168 6.3157 4,076 0.046467 
20 50.004 0.70101 6.3201 5,1348 0.058496 
21 55.004 0.77034 6.3246 6.1405 0.069905 
22 60.004 0.84121 6.3291 6.9875 0.07949 
23 65.004 0.91208 6.3336 7.5698 0.086053 
24 70.004 0.9814-2 6.338 7.5698 0.085993 
25 75.004 1.0507 6.3425 8.0991 0.091942 
26 80.004 1.1201 6.3469 8.258 0.093679 
27 85.004 1.1894 6.3514 8.8932 0.10081 
28 90.004 1.2587 6.3558 9.052 0.10254 
29 95.004 1.3296 6.3604 9.4755 0.10726 
wk 100 1,3989 6.3649 9,6343 0.10898 
m 105 1,4683 6.3694 9,6872 0.10951 

110 1,5376 6.3738 10.111 0.11421 
33 115 1.6085 6.3784 10.27 0.11592 
34 120 1.6778 6.3829 10.481 0.11823 
35 125 1.7487 6.3875 10.693 0.12053 
36 130 1.818 6.392 10.799 0.12164 
37 135 1.8889 6.3967 11.116 0.12513 
38 140 1.9597 6.4013 11.169 0.12563 
39 145 2.0291 6.4058 11.699 0.13149 
40 150 2,1 6.4104 12.175 0.13675 
41 155 2,1708 6.4151 12.334 0.13843 
42 160 2.2417 6.4197 12.493 0.14011 
43 165 2.311 6.4243 12.546 0.14061 
44 170 2.3819 6.429 12.705 0.14228 
45 175 2.4512 6.4335 12.863 0.14396 
46 180 2.5206 6.4381 12.969 0.14504 
47 185 2.5914 6.4428 13.022 0.14553 
48 190 2.6608 6.4474 13.075 0.14601 
49 195 2.7301 6.452 13.234 0.14768 
50 200 2.801 6.4567 13.499 0.15053 
51 205 2.8703 6.4613 13.657 0,15219 
52 210 2,9396 6.4659 13.657 0,15208 
53 . 215 3,0105 6.4706 13.975 0,1555 
54 220 3.0798 6.4753 13.869 0,15421 
55 225 3.1507 6.48 14.24 0.15822 
56 230 3.22 6.4846 14.346 0.15928 
57 235 3.2878 6.4892 14.398 0.15976 
58 240 3.3572 6.4938 14.451 0.16023 
59 245 3.428 6.4986 14.557 0.16128 
60 250 3.4974 6.5033 14.822 0.1641 
61 255 3.5651 6.5078 14.875 0.16457 
62 260 3.636 6.5126 14.981 0.16562 
63 265 3.7053 6.5173 15.193 0.16784 
64 270 3,7747 6, 522 15.298 0,16889 
65 275 3.844 6.5267 15.351 0.16935 
66 280 3,9133 6.5314 15.404 0,16981 
67 285 3.9842 6.5363 15.457 0.17027 
68 290 4.0535 6.541 15.563 0.17131 
69 295 4.1229 6.5457 15.616 0.17177 
id 300 4.1937 6.5505 15.669 0.17222 

305 4.2646 6.5554 15.828 0.17384 
m 310 4.3355 6.5603 15.828 0.17371 

315 4.4064 6.5651 15.881 0.17416 
74 320 4.4757 6.5699 15.987 0.1752 
75 325 4.5466 6.5748 15.934 0.17449 
76 330 4,6174 6.5796 15.828 0.1732 
77 335 4.6868 6.5844 15.881 0,17365 
78 340 4.7592 6.5894 15.934 0.1741 
79 345 4.8285 6.5942 15.934 0.17397 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lib/in 
Correction Type: Uniform 

Measured Specific Gravity: 2.99 

Pore 
pressure 

tsf 

5.0438 
5.0627 
5.0694 
5.0733 
5.0766 
5.0794 
5.0549 
5.0694 
5.0738 
5.0766 
5.0799 
5.0821 
5.0849 
5.0866 
5.0888 
5.0899 
5.0938 
5.0977 
5.0816 
5.0882 
5.0932 
5.0944 
5.0982 
5.0994 
5.1032 
5.1066 
5.1088 
5.111 

5.1132 
5.1155 
5.1177 
5.1193 
5.1216 
5.1232 
5.1249 
5.1266 
5.1282 
5.1299 
5.1316 
5.1327 
5.1343 
5.1354 
5.1371 
5.1382 
5.1399 
5.141 

5.1421 
5.1438 
5.1443 
5.146 

5.1471 
5.1477 
5.1488 
5.1499 
5.1504 
5.1516 
5.1521 
5.1532 
5.1543 
5.1554 
5.156 

5.1565 
5.1577 
5.1582 
5.1588 
5.1593 
5.1599 
5.161 

5;1615 
5.1615 
5.1627 
5.1632 
5.1638 
5.1643 
5.164 3 
5.1649 
5.1654 
5.166 

5.1665 

Horizontal 
Stress 

tsf 

5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5.184 
5.184 
5,184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5,184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5.184 
5 ,184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5.184 
5,184 
5,184 
5.184 
5.184 
5.184 
5.184 

Vertical 
Stress 

tsf 

5.184 
5.2186 
5.2235 
5.2271 
5.2301 
5.2325 
5,1852 
5,1919 
5.1973 
5.2022 
5.207 

5.2112 
5.2161 
5.2318 
5.2421 
5.2511 
5.265 

5,2685 
5.2305 
5.2425 
5.2539 
5.2635 
5.2701 

5.27 
5.2759 
5.2777 
5.2848 
5,2865 
5,2913 
5,293 

5,2935 
5.2982 
5.2999 
5.3022 
5.3045 
5.3056 
5.3091 
5.3096 
5,3155 
5,3207 
5.3224 
5,3241 
5.3246 
5.3263 
5.328 
5.329 

5.3295 
5.33 

5.3317 
5,3345 
5,3362 
5,3361 
5.3395 
5.3382 
5.3422 
5.3433 
5.3438 
5.3442 
5.3453 
5.3481 
5.3486 
5,3496 
5,3518 
5.3529 
5.3533 
5.3538 
5.3543 
5.3553 
5.3558 
5.3562 
5,3578 
5,3577 
5,3582 
5,3592 
5,3585 
5.3572 
5.3577 
5.3581 
5.358 



350 
355 
360 
365 
370 
375 
380 
385 
390 
395 
400 
405 
410 
415 
420 
425 
430 
435 
440 
445 
450 
455 
460 
465 

1.42 

4.8994 6.5991 15.987 0.17442 5.1671 5.184 5.3584 
4.9702 6.6041 16.039 0,17487 5.1677 5.184 5.3589 
5.0411 6,609 16.039 0.17474 5.1682 5.184 5.3587 
5.1104 6.6138 16.251 0.17692 5.1688 5.184 5.3609 
5.1798 6.6187 16.357 0.17794 5.1688 5.184 5.3619 
5.2507 6.6236 16.463 0.17896 5.1693 5,184 5.363 
5.3215 6.6286 16.41 0.17825 5.1699 5.184 5.3622 
5.3909 6.6334 16.463 0.17869 5.1704 5.184 5.3627 
5.4617 6.6384 16.463 0.17856 5.1704 5,184 5.3626 
5.5311 6.6433 16.304 0.1767 5.171 5.184 5.3607 
5.6004 6.6482 16.41 0.17772 5.171 5.184 5.3617 
5.6728 6.6533 16.463 0,17816 5,1715 5.184 5.3622 
5.7406 6.658 16.516 0,1786 5.1721 5.184 5.3626 
5,8115 6.6631 16.357 0.17675 5.1721 5.184 5.3608 
5.8808 6,668 16.304 0.17605 5.1721 5.184 5.3601 
5.9501 6.6729 16.304 0.17592 5,1727 5,184 5.3599 
6.021 6.6779 16.304 0.17579 5.1727 5:184 5.3598 

6.0888 6.6827 16.198 0.17452 5.1727 5.184 5.3585 
6.1581 6.6877 16.357 0.1761 5.1727 5.184 5.3601 
6.2305 6.6928 16.145 0.17369 5.1732 5.184 5.3577 
6.2999 6.6978 16.357 0.17584 5.1732 5.184 5.3598 
6.3692 6.7027 16.357 0.17571 5,1732 5.184 5.3597 
6.4401 6.7078 16.145 0.1733 5,1732 5.184 5.3573 
6.5094 6.7128 16.145 0,17317 5.1732 5.184 5.3572 
6.571 6.7172 16.039 0.17192 5.1738 5.184 5.3559 



TRIAXIAL TEST 

Project: RICO-ARGENTINE SITE OU01 
Boring No.: ST18-3 
Sample No.: ST18-3 
Test No.: 2.0 PSI 

Location: Rico, co 
Tested By: bcm 
Test Date: 10/28/11 
Sample Type: 3 " ST 

project No.: 60157757 
Checked By: WPQ 
Depth: 12.0'-42.01 
Elevation: 

Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Rg^Bks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 
Soil De 
igMis 
sjSBme SiABRnen Height: 5.89 in 
Specimen Area: 6.28 inA2 
Specimen Volume: 605.96 cc 

Liquid Limit: 77 

Piston Area: 0,00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

plastic Limit: 74 

Total Total Excess 
vertical Vertical Horizontal Pore A 

Strain Stress Stress pressure Parameter 
% tsf tsf tsf 

1 0.00 5.184 5.184 0 0.000 
2 0.02 5.2186 5.184 0.01888 0.546 
3 0.05 5.2235 5.184 0.025544 0.647 
4 0.08 5.2271 5.184 0.029431 0.683 
5 0.11 5.2301 5.184 0.032763 0.711 
6 0.14 5.2325 5.184 0.035539 0.732 
7 0.17 5.1852 5.184 0.011106 9.159 
8 0.19 5.1919 5.184 0.025544 3.242 
9 0.22 5.1973 5.184 0.029986 2.249 

10 0.25 5.2022 5.184 0.032763 1,803 
11 0.28 5.207 5.184 0.036095 1, 568 
12 0.31 5.2112 5.184 0.038316 1,406 
13 0.33 5.2161 5.184 0.041092 1.281 
14 0.36 5.2318 5.184 0.042758 0.894 
15 0.39 5.2421 5.184 0.04498 0.775 
16 0.42 5.2511 5.184 0.04609 0.687 
17 0.49 5.265 5.184 0.049977 0.617 
18 0.56 5.2685 5.184 0.053864 0.637 
19 0.63 5.2305 5.184 0.037761 0.813 
20 0.70 5.2425 5.184 0.044424 0.759 
21 0.77 5.2539 5.184 0.049422 0.707 
22 0.84 5.2635 5.184 0,050533 0.636 
23 0.91 5.2701 5.184 0.05442 0,632 
24 0.98 5.27 5.184 0.05553 0.646 
25 1.05 5.2759 5.184 0.059417 0.646 
26 1.12 5.2777 5.184 0.062749 0.670 
27 1.19 5.2848 5.184 0.064971 0.644 
£8 1.26 5.2865 5.184 0.067192 0.655 
m 1.33 5.2913 5.184 0.069413 0.647 
m 1.40 5.293 5.184 0.071634 0,657 
w 1.47 5.2935 5.184 0.073855 0.674 
32 1.54 5.2982 5.184 0,075521 0,661 
33 1.61 5.2999 5.184 0.077743 0.671 
34 1.68 5.3022 5.184 0.079408 0.672 
35 1.75 5.3045 5.184 0.081074 0.673 
36 1.82 5.3056 5.184 0.08274 0.680 
37 1.89 5.3091 5.184 0.084406 0.675 
38 1.96 5.3096 5.184 0.086072 0.685 
39 2.03 5.3155 5.184 0.087738 0.667 
40 2.10 5.3207 5.184 0.088849 0.650 
41 2.17 5.3224 5.184 0.090514 0.654 
42 2.24 5.3241 5.184 0,091625 0,654 
43 2.31 5.3246 5.184 0.093291 0,663 
44 2.38 5.3263 5.184 0,094402 0.663 
45 2.45 5.328 5.184 0.096068 0.667 
46 2.52 5.329 5.184 0.097178 0.670 
47 2.59 5.3295 5.184 0.098289 0.675 
48 2.66 5.33 5.184 0.099955 0.685 
49 2.73 5.3317 5.184 0.10051 0.681 
50 2.80 5.3345 5.184 0.10218 0.679 
51 2.87 5.3362 5.184 0.10329 0.679 
52 2.94 5.3361 5.184 0.10384 0.683 
53 3.01 5.3395 5.184 0.10495 0,675 
54 3.08 5.3382 5.184 0.10606 0.688 
55 3.15 5.3422 5,184 0.10662 0,674 
56 3.22 5.3433 5.184 0.10773 0.676 
57 3.29 5.3438 5.184 0.10828 0.678 
58 3.36 5.3442 5,184 0.10939 0.683 
59 3.43 5.3453 5.184 0.11051 0.685 
60 3.50 5.3481 5.184 0.11162 0.680 
61 3.57 5.3486 5.184 0.11217 0.682 
62 3.64 5.3496 5.184 0.11273 0.681 
63 3.71 5.3518 5.184 0.11384 0.678 
64 3.77 5.3529 5.184 0.11439 0.677 
65 3.84 5.3533 5.184 0.11495 0.679 
66 3.91 5.3538 5.184 0.1155 0.680 
67 3.98 5.3543 5,184 0.11606 0.682 
68 4.05 5.3553 5,184 0.11717 0.684 

4.12 5.3558 5 ,184 0.11772 0.685 
A 4.19 5.3562 5.184 0.11772 0.684 
V 4.26 5.3578 5.184 0.11883 0.684 

4.34 5.3577 5.184 0.11939 0.687 
73 4.41 5.3582 5.184 0.11995 0.689 
74 4.48 5.3592 5.184 0.1205 0.688 
75 4.55 5.3585 5.184 0.1205 0.691 
76 4.62 5.3572 5.184 0.12106 0,699 
77 4.69 5.3577 5.184 0.12161 0,700 
78 4.76 5.3581 5.184 0.12217 0.702 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: Uniform 

Measured Specific Gravity: 2.99 

Effective 
vertical 

Stress 
tsf 

0.14018 
0.15591 
0.15409 
0.15383 
0.15352 
0.15316 
0.13028 
0.12251 
0.12352 
0.12559 
0.1271 

0.12911 
0.13116 
0.14522 
0.15327 
0.16122 
0.17118 
0.17086 
0.14888 
0.15425 
0.16066 
0.16914 
0.17181 
0.17064 
0.1727 

0.17111 
0.17602 
0.17553 
0.17803 
0.17753 
0.17583 
0.17887 
0.17836 

0.179 
0.17963 
0.17908 
0.1809 

0.17974 
0.18393 
0.18808 
0.18809 
0.18866 
0.18749 
0.18806 
0.18807 
0.18804 
0.18741 
0.18624 
0.18735 
0.18853 
0.18908 
0.18842 
0.19073 
0.18833 
0.19178 
0.19173 
0.19165 
0.19101 
0.19096 
0.19266 
0.19258 
0.19307 
0.19418 
0.19467 
0.19458 
0.19448 
0.19439 
0.19432 
0.19422 
0.19468 
0.19518 
0.1945 
0.1944 

0.19487 
0.19417 
0.19232 
0.19222 
0.19211 

Effective 
Horizontal 

Stress 
tsf 

stress 
Ratio 

Effective 

ts? tsf 

0.14018 1.000 0.14018 0 
0.1213 1.285 0.1386 0.017304 

0.11463 1.344 0.13436 0.019727 
0.11075 1.389 0.13229 0.021542 
0.10741 1.429 0.13047 0.023053 
0.10464 1.464 0.1289 0.024259 
0.12907 1.009 0.12968 0.0006063 
0.11463 1.069 0.11857 0.0039399 
0.11019 1.121 0,11686 0.0066656 
0.10741 1.169 0,1165 0.0090869 
0.10408 1.221 0.11559 0.011507 
0.10186 1.267 0.11548 0.013623 

0.099085 1.324 0.11512 0.01604 
0.097419 1.491 0.12132 0.023902 
0,095198 1.610 0.12423 0.029037 
0.094087 1.713 0.12765 0.033564 

0.0902 1,898 0.13069 0.040491 
0.086313 1.980 0.12859 0.042274 
0.10242 1,454 0.12565 0.023234 

0,095753 1.611 0.125 0.029248 
0,090755 1.770 0,12571 0.034953 
0.089645 1.887 0.12939 0.039745 
0.085758 2.003 0.12878 0.043026 
0.084647 2.016 0.12764 0.042996 
0.08076 2.138 0.12673 0.045971 

0.077428 2.210 0.12427 0.046839 
0.075207 2,340 0.12561 0.050407 
0.072986 2.405 0.12426 0.051271 
0.070764 2.516 0.1244 0.053631 
0.068543 2.590 0.12304 0.054492 
0.066322 2.651 0.12107 0.054753 
0.064656 2.766 0,12176 0.057106 
0,062435 2.857 0.1204 0.057961 
0.060769 2.946 0.11988 0.059115 
0.059103 3.039 0.11937 0.060266 
0.057437 3.118 0.11826 0.060819 
0.055771 3,244 0.11833 0.062563 
0.054105 3.322 0.11692 0.062815 
0.052439 3.507 0.11819 0.065746 
0.051329 3.664 0.1197 0.068374 
0.049663 3.787 0,11888 0.069215 
0,048552 3.886 0,11861 0.070056 
0.046886 3.999 0.11719 0.070303 
0.045776 4.108 0.11692 0.071141 
0.04411 4.264 0,11609 0.071979 

0.042999 4.373 0.11552 0.07252 
0.041889 4.474 0.11465 0.072763 
0.040223 4,630 0.11323 0.073007 
0.039667 4.723 0.11351 0.073841 
0.038002 4.961 0.11326 0.075263 
0.036891 5.125 0.11298 0.076094 
0.036336 5.185 0.11238 0,07604 
0,035225 5.415 0,11298 0.077751 
0,034114 5.521 0.11122 0.077107 
0,033559 5.715 0.11267 0.079109 
0.032449 5.909 0,11209 0.07964 
0.031893 6.009 0.11177 0.079878 
0.030783 6,205 0.1109 0.080115 
0.029672 6.436 0.11031 0.080642 
0.028561 6.745 0.11061 0.08205 
0.028006 6.876 0.11029 0.082285 
0.027451 7.033 0.11026 0.08281 
0.02634 7.372 0.11026 0,08392 

0.025785 7,550 0.11023 0,084444 
0.02523 7.712 0.1099 0,084675 

0,024674 7.882 ,0,10958 0.084905 
0,024119 8.060 0,10925 0.085134 
0.023008 8.446 0.10866 0.085656 
0.022453 8.650 0.10834 0.085885 
0.022453 8.670 0.10857 0.086112 
0.021342 9.145 0.10826 0.086921 
0.020787 9.357 0.10764 0.086856 
0.020232 9.608 0.10731 0.087082 
0.019677 9.904 0.10728 0.087599 
0,019677 9.868 0.10692 0,087244 
0,019121 10.058 0,10572 0.0866 
0,018566 10.353 0,10539 0,086827 
0.018011 10.667 0.10506 0,08705 



79 
80 
81 
82 
83 
84 
85 

# 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

• 

4.83 5.358 5.184 0,12272 0,705 0.19143 0.017455 10.967 0.10444 0.086987 
4.90 5.3584 5.184 0.12328 0.707 0.19132 0.0169 11.321 0.10411 0.087211 
4.97 5.3589 5.184 0.12383 0.708 0.19121 0.016345 11.699 0.10378 0.087434 
5.04 5.3587 5.184 0.12439 0.712 0.19053 0.015789 12.067 0.10316 0.087369 
5.11 5.3609 5.184 0.12494 0.706 0.19215 0.015234 12.613 0.10369 0.088458 
5.18 5.3619 5.184 0.12494 0.702 0.19317 0.015234 12.680 0.1042 0.088969 
5.25 5.363 5.184 0.1255 0.701 0.19363 0.014679 13.191 0.10416 0.089478 
5.32 5.3622 5.184 0.12605 0.707 0.19237 0.014123 13.621 0.10325 0,089123 
5.39 5.3627 5.184 0,12661 0.709 0.19226 0.013568 14.170 0,10291 0,089345 
5.46 5.3626 5.184 0,12661 0.709 0.19213 0.013568 14.160 0,10285 0.089279 
5.53 5.3607 5.184 0,12716 0.720 0.18972 0.013013 14.579 0.10137 0.088352 
5.60 5.3617 5.184 0.12716 0.716 0.19073 0.013013 14.657 0.10187 0.088861 
5.67 5.3622 5.184 0.12772 0.717 0.19062 0.012458 15.301 0.10154 0.089079 
5.74 5.3626 5.184 0.12828 0.718 0.19051 0.011902 16.006 0.1012 0.089301 
5.81 5.3608 5.184 0.12828 0.726 0.18865 0.011902 15,850 0.i0028 0.088376 
5.88 5.3601 5.184 0.12828 0.729 0.18795 0.011902 15.791 0.099928 0.088025 
5.95 5.3599 5.184 0.12883 0.732 0.18727 0.011347 16.504 0.099308 0.087961 
6.02 5.3598 5.184 0.12883 0.733 0.18714 0.011347 16.492 0.099241 0.087894 
6.09 5.3585 5.184 0.12883 0.738 0.18587 0.011347 16.380 0.098608 0,087261 
6.16 5.3601 5.184 0.12883 0,732 0.18745 0.011347 16.520 0,099398 0.088051 
6.23 5.3577 5.184 0,12939 0,745 0.18448 0.010792 17.095 0,097636 0,086844 
6.30 5.3598 5.184 0,12939 0.736 0.18663 0.010792 17.294 0,09871 0,087918 
6.37 5.3597 5,184 0,12939 0.736 0.1865 0.010792 17.282 0.098645 0.087853 
6.44 5.3573 5,184 0,12939 0,747 0.18409 0.010792 17.059 0.097442 0.08665 
6.51 5.3572 5.184 0.12939 0.747 0.18396 0.010792 17.047 0.097377 0.086586 
6.57 5.3559 5.184 0.12994 0.756 0.18216 0.010236 17.795 0.096198 0.085961 



TRIAXIAL TEST 

project: rico-argentine site ouOl 
Boring No.: st18-3 
Sample no.: st18-3 
Test No.: 11.1 psi 

Location: rico, co 
Tested By: bcm 
Test Date: 10/31/11 
Sample Type: 3 " ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12,0"-42.0" 
Elevati on: AZCOM 

Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Rfl^BkS: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 
Soil Pes 
R|^Ks: 
spHPnen SfJMHfien Height: 5.39 in 
Specimen Area: 6.72 inA2 
Specimen Volume: 592.86 cc 

Liquid Limit: 77 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 lb 

Plastic Limit: 74 

vertical Corrected Deviator Deviator Pore 
Ti me Strain Area Load stress Pressure 

min *" inA2 lb tsf tsf 

1 0 0 6.7169 0 0 5.0438 
2 2.0041 0.020225 6.7182 5,2406 0.056164 5.076 
3 4.0041 O.O50562 6.7203 4.8171 0.05161 5.0766 
4 6.0041 0.080899 6.7223 4.7113 0.050461 5.0771 
5 8.0041 0.11124 6.7243 7.4639 0.079919 5.101 
6 10.004 0.14157 6.7264 7.411 0.079328 5.0988 
7 12.004 0.1736 6.7285 6.9875 0.074771 5.0955 
8 14.004 0.20393 6.7306 6.4052 0.068519 5.0927 
9 16.004 0,23427 6.7326 5.5582 0.059441 5.0855 

10 18.004 0,26461 6,7347 8.5756 0,091681 5.1116 
11 20 0,29494 6,7367 7.6227 0.081469 5.1055 
12 22 0,32697 6,7389 6.4052 0.068435 5.0949 
13 24 0.3573 6.7409 9.2637 0.098946 5.1199 
14 26 0.38764 6.743 7.9403 0.084785 5.1082 
15 28 0.41798 6.7451 10.64 0.11358 5.1299 
16 30 0.44663 6.747 8.9461 0.095468 5.1138 
17 35 0,52416 6.7523 11.011 0.11741 5.1327 
18 40 0.6 6.7574 13.075 0.13931 5.1471 
19 45 0.67753 6.7627 15.51 0.16513 5.1688 
20 50.001 0.75337 6,7678 19.692 0.20949 5.2071 
21 55.001 0.82921 6.773 23,186 0.24647 5.2421 
22 60.001 0,90506 6,7782 26,362 0.28002 5.2737 
23 65 0,98258 6,7835 28,903 0.30677 5.2998 
24 70 1.0601 6, 7888 31.073 0.32955 5,327 
25 75 1.1376 6.7942 32.873 0.34837 5.3515 
26 80 1.2135 6.7994 34.302 0.36323 5.3737 
27 85.001 i.291 6.8047 35.732 0.37807 5.3937 
28 90.001 1.3685 6.8101 37.108 0.39233 5.4109 
£2 95.001 1.4427 6.8152 38.061 0.4021 5.4264 
m 100 1.5219 6.8207 39.119 0.41295 5.4436 
m 105 1.5994 6.826 39.966 0.42156 5.4586 

110 1.6753 6,8313 40.496 0.42681 5,472 
33 115 1.7511 6.8366 41.29 0.43485 5.4847 
34 120 1.8287 6.842 41.872 0.44063 5.4931 
35 125 1.9028 6.8471 42.454 0.44642 5.5053 
36 130 1.9803 6.8526 43.037 0.45219 5.5164 
37 135 2.0579 6.858 43.566 0.45739 5.5264 
38 140 2.1337 6,8633 43.989 0.46148 5.5353 
39 145 2.2096 6.8686 44.413 0.46556 5.5425 
40 150 2.2854 6.874 44.678 0.46797 5.5491 
41 155 2.3629 6.8794 44.995 0.47092 5.5575 
42 160 2.4388 6.8848 45,366 0.47443 5.5658 
43 165 2.5146 6.8901 45,683 0.47738 5.5725 
44 170 2.5921 6,8956 46.054 0.48087 5.5791 
45 175 2.668 6.901 46.319 0.48326 5.5814 
46 180 2.7438 6.9064 46.53 0.48509 5.5886 
47 185 2.8197 6.9117 46.636 0.48581 5.5947 
48 190 2.8972 6.9173 46.848 0.48763 5.6002 
49 195 2,9747 6.9228 47.007 0.48889 5.6052 
50 200 3,0539 6.9284 47.271 0.49124 5.608 
51 205 3.1315 6.934 47.324 0.4914 5.6119 
52 210 3.2073 6.9394 47.642 0.49431 5.6169 
53 215 3.2882 6.9452 47.854 0.49609 5.6213 
54 220 3.364 6,9507 47.907 0.49625 5.6252 
55 225 3.4416 6,9563 48,171 0.49859 5.6291 
56 230 3,5208 6.962 48,277 0.49928 5.6291 
57 235 3.5966 6.9675 48.383 0.49998 5.6341 
58 240 3.6742 6.9731 48.489 . 0.50067 5.6374 
59 245 3.7517 6.9787 48.754 0.503 5.6408 
60 250 3.8292 6.9843 49.071 0.50587 5.6441 
61 255 3.9067 6.9899 49.23 0.5071 5.6441 
62 260 3.9843 6.9956 49.23 0.50669 5.6474 
63 265 4.0601 7.0011 49.548 0.50955 5.6502 
64 270 4.1376 7.0068 49.865 0.5124 5,653 
65 275 4.2118 7.0122 50.395 0.51744 5.6552 
66 280 4,291 7.018 50.924 0.52245 5,658 
67 285 4.3669 7.0236 51.189 0.52475 5.6602 
68 290 4.4444 7,0293 51.4 0,52649 5.6619 
69 295 4.5202 7.0349 51,665 0.52878 5.663 

300 4.5978 7.0406 52.089 0.53268 5.663 
A 305 4.6736 7.0462 52.353 0.53496 5.6641 
w 310 4.7478 7.0517 52.936 0.54049 5.6663 
w 315 4.8236 7.0573 53.359 0.54438 5.668 
74 320 4.8994 7.0629 53.836 0.54881 5.6696 
75 325 4.9753 7.0685 54.312 0.55322 5.6708 
76 330 5.0511 7.0742 54.735 0.55709 5.6719 
77 335 5.1253 7.0797 55 0.55935 5.673 
78 340 5.2011 7.0854 55 0.5589 5.6735 
79 344.9 5.2753 7.0909 54,894 0.55739 5.6719 

Filter Strip correction: 0.00 tsf 
Membrane Correction: 0.00 lib/in 
correction Type: uniform 

Measured Specific Gravity: 2.99 

Horizontal 
Stress 

tsf 

5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5;8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 

Vertical 
Stress 

tsf 

5.8392 
5.8954 
5.8908 
5.8897 
5.9191 
5.9185 
5.914 

5.9077 
5.8986 
5.9309 
5.9207 
5.9076 
5.9381 
5.924 

5.9528 
5.9347 
5.9566 
5.9785 
6.0043 
6.0487 
6.0857 
6,1192 
6.146 

6.1688 
6.1876 
6.2024 
6.2173 
6.2315 
6.2413 
6.2522 
6.2608 
6,266 
6.274 

6.2798 
6.2856 
6.2914 
6.2966 
6.3007 
6.3048 
6.3072 
6.3101 
6.3136 
6.3166 
6.3201 
6.3225 
6.3243 
6.325 

6.3268 
6.3281 
6.3304 
6.3306 
6.3335 
6,3353 
6.3355 
6.3378 
6.3385 
6.3392 
6,3399 
6.3422 
6.3451 
6.3463 
6.3459 
6.3488 
6.3516 
6.3566 
6.3616 
6.3639 
6.3657 
6.368 

6.3719 
6.3742 
6.3797 
6.3836 
6.388 

6.3924 
6,3963 
6.3985 
6.3981 
6.3966 



TRIAXIAL TEST 

Project: RICO-ARGENTINE SITE OU01 
Boring No.: ST18-3 
sample No.: ST18-3 
Test No.: 11,1 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date,: 10/31/11 
sample Type: 3 " ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0"-42.0" 
Elevation: 

AsCOAf 
soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Ri^Bks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 
Soil De 
R^H|S 
s^Hme SpSMnen Height: 5.39 in 
Specimen Area: 6.72 inA2 
Specimen volume: 592.86 cc 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

jid Limit: 77 

vertical 
Strain 

% 

1 0.00 
2 0.02 
3 0.05 
4 0.08 
5 0.11 
6 0.14 
7 0.17 
8 0,20 
9 0,23 

10 0.26 
11 0.29 
12 0.33 
13 0.36 
14 0.39 
15 0.42 
16 0.45 
17 0.52 
18 0,60 
19 0,68 
20 0.75 
21 0,83 
22 0.91 
23 0.98 
24 1.06 
25 1.14 
26 1.21 
27 1.29 
^8 1.37 

1.44 • 1,52 
W- 1.60 

32 1.68 
33 1.75 
34 1.83 
35 1.90 
36 1.98 
37 2.06 
38 2.13 
39 2,21 
40 2,29 
41 2.36 
42 2.44 
43 2.51 
44 2.59 
45 2.67 
46 2.74 
47 2.82 
48 2.90 
49 2.97 
50 3.05 
51 3,13 
52 3,21 
53 3,29 
54 3.36 
55 3.44 
56 3.52 
57 3.60 
58 3.67 
59 3.75 
60 3.83 
61 3.91 
62 3,98 
63 4,06 
64 4.14 
65 4.21 
66 4.29 
67 4.37 
68 4.44 

4.52 
A 4.60 
w 4.67 

4.75 
73 4,82 
74 4,90 
75 4,98 
76 5.05 
77 5.13 
78 5.20 

Total 
Vertical 

stress 
tsf 

5.8392 
5.8954 
5.8908 
5.8897 
5.9191 
5.9185 
5.914 

5.9077 
5.8986 
5.9309 
5.9207 
5.9076 
5.9381 
5.924 

5.9528 
5.9347 
5.9566 
5.9785 
6.0043 
6.0487 
6.0857 
6.1192 
6.146 

6.1688 
6.1876 
6.2024 
6.2173 
6.2315 
6.2413 
6.2522 
6.2608 
6.266 
6.274 

6.2798 
6.2856 
6.2914 
6.2966 
6.3007 
6.3048 
6.3072 
6.3101 
6.3136 
6.3166 
6.3201 
6.3225 
6,3243 
6.325 

6.3268 
6,3281 
6.3304 
6.3306 
6.3335 
6.3353 
6.3355 
6.3378 
6.3385 
6.3392 
6.3399 
6.3422 
6.3451 
6.3463 
6.3459 
6.3488 
6.3516 
6.3566 
6.3616 
6.3639 
6.3657 
6.368 

6.3719 
6.3742 
6.3797 
6.3836 
6,388 

6.3924 
6.3963 
6.3985 
6.3981 

plastic Limit: 74 

Total Excess Effective 
i zontal Pore . A Vertical 
Stress pressure parameter stress 

tsf tsf tsf 

5.8392 0 0.000 0.79538 
5.8392 0.032208 0.573 0.81933 
5.8392 0.032763 0.635 0.81422 
5.8392 0.033318 0.660 0.81252 
5.8392 0.057196 0.716 0,8181 
5.8392 0.054975 0,693 0.81973 
5.8392 0.051643 0,691 0.81851 
5.8392 0.048867 0.713 0.81503 
5,8392 0.041648 0.701 0.81317 
5.8392 0.067747 0.739 0.81931 
5.8392 0.061639 0.757 0.81521 
5.8392 0.051088 0.747 0.81272 
5.8392 0.076077 0.769 0.81825 
5.8392 0.064415 0.760 0.81575 
5.8392 0.086072 0.758 0.82288 
5.8392 0.069968 0.733 0.82088 
5,8392 0.088849 0,757 0.82394 
5.8392 0,10329 0,741 0.83141 
5,8392 0.12494 0.757 0.83557 
5.8392 0.16326 0.779 0.84161 
5.8392 0.19824 0.804 0.84361 
5.8392 0.2299 0.821 0.84551 
5.8392 0.25599 0.834 0.84616 
5.8392 0.2832 0.859 0.84172 
5.8392 0.30764 0.883 0.83611 
5.8392 0,32985 0.908 0.82876 
5.8392 0,34984 0,925 0.82361 
5,8392 0,36706 0.936 0.82065 
5,8392 0.3826 0,952 0.81487 
5,8392 0.39982 0.968 0.80851 
5.8392 0.41481 0.984 0.80212 
5,8392 0.42814 1.003 0.79405 
5.8392 0.44091 1.014 0.78931 
5,8392 0.44924 1.020 0,78677 
5.8392 0.46146 1.034 0.78034 
5,8392 0.47256 1.045 0.775 
5.8392 0.48256 1.055 0.77021 
5.8392 0,49144 1,065 0.76541 
5.8392 0,49866 1,071 0.76227 
5,8392 0,50533 1.080 0.75802 
5.8392 0.51366 1.091 0.75264 
5.8392 0.52199 1.100 0.74782 
5,8392 0.52865 1.107 0.74411 
5,8392 0.53531 1.113 0.74093 
5.8392 0.53753 1.112 0.7411 
5.8392 0.54475 1.123 0.73571 
5.8392 0.55086 1.134 0.73033 
5.8392 0.55641 1.141 0.72659 
5.8392 0,56141 1,148 0.72286 
5,8392 0.56419 1,148 0.72243 
5,8392 0,56808 1.156 0,7187 
5,8392 0,57307 1.159 0.71661 
5.8392 0.57752 1.164 0.71395 
5.8392 0.5814 1.172 0.71023 
5.8392 0.58529 1.174 0.70868 
5,8392 0.58529 1.172 0.70937 
5,8392 0.59029 1.181 0.70507 
5.8392 0.59362 1.186 0.70243 
5.8392 0.59695 1.187 0.70142 
5,8392 0.60028 1.187 0.70096 
5,8392 0.60028 1.184 0.70219 
5,8392 0,60362 1,191 0,69845 
5,8392 0,60639 1,190 0.69854 
5,8392 0,60917 1,189 0.69861 
5.8392 0.61139 1.182 0.70143 
5.8392 0.61417 1.176 0.70366 
5,8392 0.61639 1.175 0.70374 
5.8392 0.61805 1.174 0.70381 
5.8392 0.61916 1.171 0.70499 
5.8392 0.61916 1.162 0.7089 
5.8392 0.62027 1.159 0.71007 
5.8392 0.6225 1.152 0,71337 
5,8392 0.62416 1,147 0.7156 
5,8392 0,62583 1,140 0.71836 
5,8392 0.62694 1.133 0.72166 
5.8392 0.62805 1.127 0.72442 
5.8392 0.62916 1.125 0.72556 
5.8392 0.62971 1.127 0.72456 

Filter Strip correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

Measured Specific Gravity: 2.99 

Effecti ve 
Horizontal 

Stress 
tsf 

0.79538 
0.76317 
0.76261 
0.76206 
0.73818 
0,7404 

0.74373 
0.74651 
0.75373 
0.72763 
0.73374 
0.74429 
0.7193 

0.73096 
0.70931 
0.72541 
0.70653 
0.69209 
0.67043 
0.63212 
0.59713 
0.56548 
0.53938 
0.51217 
0.48774 
0.46553 
0.44554 
0.42832 
0.41277 
0.39556 
0.38057 
0.36724 
0.35447 
0.34614 
0.33392 
0.32281 
0,31282 
0.30393 
0.29671 
0.29005 
0.28172 
0.27339 
0.26673 
0.26006 
0.25784 
0.25062 
0.24452 
0.23896 
0.23397 
0.23119 
0.2273 
0.2223 

0.21786 
0.21397 
0.21009 
0.21009 
0.20509 
0.20176 
0.19843 
0.19509 
0.19509 
0,19176 
0.18899 
0.18621 
0.18399 
0.18121 
0.17899 
0.17732 
0.17621 
0.17621 
0.1751 

0,17288 
0.17122 
0.16955 
0.16844 
0.16733 
0.16622 
0.16566 

Stress 
Ratio 

1.000 
1.074 
1.068 
1.066 
1.108 
1.107 
1.101 
1.092 
1.079 
1,126 
1.111 
1.092 
1.138 
1.116 
1.160 
1.132 
1.166 
1.201 
1.246 
1.331 
1.413 
1.495 
1.569 
1.643 
1.714 
1.780 
1.849 
1.916 
1.974 
2.044 
2.108 
2.162 
2.227 
2.273 
2.337 
2.401 
2.462 
2.518 
2.569 
2.613 
2.672 
2.735 
2.790 
2.849 
2.874 
2.936 
2.987 
3.041 
3.090 
3.125 
3.162 
3.224 
3.277 
3.319 
3.373 
3.377 
3.438 
3.482 
3.535 
3.593 
3.599 
3.642 
3.696 
3.752 
3.812 
3.883 
3.932 
3.969 
4.001 
4.023 
4.055 
4.126 
4.180 
4.237 
4.284 
4.329 
4.365 
4.374 

Effective 

ts? 

0.79538 
0,79125 
0,78842 
0,78729 
0,77814 
0,78007 
0.78112 
0.78077 
0.78345 
0.77347 
0.77447 
0.77851 
0.76877 
0,77335 
0,76609 
0,77314 
0.76523 
0.76175 

0.753 
0.73687 
0.72037 
0.70549 
0.69277 
0.67695 
0.66192 
0,64714 
0,63457 
0,62448 
0.61382 
0.60203 
0.59135 
0.58065 
0.57189 
0.56645 
0.55713 
0.54891 
0.54151 
0,53467 
0.52949 
0.52404 

. 0.51718 
0.51061 
0.50542 
0,5005 

0.49947 
0,49317 
0.48742 
0.48278 
0.47841 
0,47681 

0.473 
0,46946 
0.46591 
0.4621 

0.45938 
0.45973 
0.45508 
0.45209 
0.44993 
0.44803 
0.44864 
0,44511 
0,44376 
0,44241 
0.44271 
0.44243 
0.44136 
0.44057 
0.4406 

0.44255 
0.44258 
0.44313 
0.44341 
0.44395 
0.44505 
0.44587 
0.44589 
0.44511 

tsf 

0 
0.028082 
0,025805 
0.02523 

0.039959 
0.039664 
0.037386 
0.03426 
0.02972 
0,04584 

0.040735 
0.034217 
0.049473 
0.042392 
0.056789 
0,047734 
0.058704 
0.069657 
0.082566 
0.10475 
0.12324 
0.14001 
0.15339 
0.16478 
0.17418 
0.18162 
0.18904 
0.19616 
0.20105 
0.20648 
0.21078 
0.21341 
0.21742 
0.22032 
0.22321 
0.22609 
0.22869 
0.23074 
0.23278 
0.23398 
0.23546 
0.23722 
0.23869 
0.24043 
0.24163 
0.24254 
0.24291 
0.24381 
0.24445 
0.24562 
0.2457 

0.24715 
0.24805 
0.24813 
0.2493 

0.24964 
0.24999 
0.25034 
0,2515 

0.25293 
0.25355 
0.25334 
0.25478 
0.2562 

0.25872 
0.26122 
0.26237 
0.26324 
0.26439 
0.26634 
0.26748 
0.27025 
0.27219 
0.2744 

0.27661 
0.27854 
0.27967 
0.27945 



5.28 6.3966 5.8392 0.62805 1.127 0.72472 0.16733 4.331 0.44602 0.27869 



TRIAXIAL TEST 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST18-3 
Sample No..: STAGE 3 
Test No.: 27.8 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/1/11 
Sample Type: 3 " ST 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH 
RdMks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO 
soil De 
RdMts 
spMPtie 

BROWN 
TEST PERFORMED AS 

Project No.: 60157757 
checked By: WPQ 
Depth: 12.0"-42.0" 
Elevation: 

PER ASTM D 4767 

AZCOM 

SpMHrien Height: 4.69 in 
specimen Area: 7.00 inA2 
Specimen Volume: 537.97 cc 

Liquid Limit: 77 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 lb 

Plastic Limit: 74 

Filter strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

Measured Specific Gravity: 2.99 

vertical Corrected Deviator Devi ator Pore Horizontal vertical 
Time Strain Area Load Stress Pressure Stress Stress 

min % inA2 lb tsf tsf tsf tsf 

1 0 0 7.002 0 0 5.0399 7.0488 7.0488 
2 5.0001 0.032915 7.0043 7.411 0.076181 5.1588 7.0488 7.125 
3; 10,004 0.083255 7.0078 14,187 0.14576 5,2471 7.0488 7.1946 
4 15.004 0.13553 7.0115 19.851 0.20385 5,3243 7.0488 7.2526 
5 20.004 0.18587 7.015 24,933 0.2559 5,3959 7.0488 7.3047 
6 25.004 0.23621 7,0185 29.22 0.29976 5,4625 7.0488 7.3486 
7 30 0.28849 7.0222 33.191 0.34031 5.5247 7.0488 7.3891 
8 35 0.33883 7.0258 36.896 0.37811 5.5825 7.0488 7.4269 
9 40 0.39111 7,0294 40.125 0.41099 5.6324 7.0488 7.4598 

10 45 0.44338 7.0331 43.09 0.44112 5.6846 7.0488 7.4899 
11 50 0.49566 7.0368 45.842 0.46905 5.733 7.0488 7.5179 
12 55 0.54794 7.0405 48.33 0.49425 5.7779 7.0488 7.543 
13 60 0.60021 7.0442 50.395 0.51509 5.8201 7.0488 7.5639 
14 70 0.70477 7.0516 54.577 0.55725 5.8962 7.0488 7.606 
15 80 0.81126 7.0592 58.441 0.59606 5.9606 7.0488 7.6449 
16 90.001 0.91581 7.0667 61.511 0.62672 6.0223 7,0488 7.6755 
17 100 1.0204 7.0741 64.158 0.65299 6,0767 7.0488 7.7018 
18 110 1.1249 7,0816 66.381 0.67491 6.125 7.0488 7.7237 
19 120 1.2314 7,0892 68.499 0.69569 6.1655 7.0488 7.7445 
20 130 1.336 7.0968 70.351 0.71375 6.2061 7.0488 7.7625 
21 140 1.4405 7.1043 71.939 0.72909 6.2427 7.0488 7.7779 
22 150 1.5489 7.1121 73.528 0.74436 6.2755 7.0488 7.7932 
23 160 1.6554 7.1198 75.01 0.75855 6.3021 7.0488 7.8073 
24 170 1.7619 7.1275 76.121 0.76895 6.3305 7.0488 7.8178 
25 180 1.8684 7.1353 77.021 0.7772 6.3554 7.0488 7.826 
26 190 1.9749 7.143 78.451 0.79076 6.376 7.0488 7.8396 
27 200 2.0814 7.1508 79.562 0.8011 6,3971 7.0488 7.8499 
28 210 2.1879 7,1586 80,092 0.80555 6,4176 7.0488 7.8544 
29 220 2.2944 7,1664 81.15 0.81531 6.4354 7.0488 7.8641 
m 230 2.3989 7.1741 81.68 0.81975 6.4467 7.0488 7.8686 
m 240 2.5073 7.182 82.209 0.82415 6.466 7.0488 7.8729 
m 270 2.8249 7.2055 83.956 0.83892 6.502 7.0488 7.8877 
33 300 3.1405 7.229 84.962 0.84621 6.5376 7.0488 7.895 
34 330 3.4561 7.2526 85.491 0.84871 6.562 7.0488 7.8975 
35 360 3.7736 7.2765 85.173 0.84277 6.5803 7.0488 7.8916 
36 390 4.0873 7.3003 83.797 0.82645 6.5931 7.0488 7.8753 
37 420 4.399 7.3241 82.103 0.80712 6.6103 7.0488 7.8559 
38 450 4.7165 7,3485 80.674 0.79043 6.6203 7.0488 7.8392 
39 480 5.0321 7.373 80.092 0.78213 6.6309 7.0488 7.8309 
40 510 5.3516 7,3979 79.721 0.77589 6.6398 7.0488 7.8247 
41 540 5,673 7.4231 79.35 0.76966 6.6442 7.0488 7.8185 
42 570 5.9905 7.4481 79.456 0.76809 6.6542 7.0488 7.8169 
43 600 6.3061 7.4732 79.192 0.76296 6.6592 7.0488 7.8118 
44 630 6.6236 7.4986 79.509 0.76343 6.6631 7.0488 7.8122 
45 660 6.9412 7.5242 79.615 0.76185 6.6664 7.0488 7.8106 
46 690 7.2606 7.5501 79.88 0.76175 6.6698 7.0488 7.8106 
47 720 7.5801 7.5762 79.192 0.75259 6.672 7.0488 7.8014 
48 750 7.8996 7.6025 79.086 0.74899 6.6753 7.0488 7.7978 
49 780 8.2191 7.629 78.821 0.74389 6.6775 7.0488 7.7927 
50 810 8.5385 7.6556 78.08 0.73433 6,6803 7.0488 7.7831 
51 840 8.8541 7.6821 77.498 0.72634 6.6825 7.0488 7.7751 
52 870 9.1697 7.7088 78.027 0.72877 6.6853 7.0488 7.7776 
53 900 9.4853 7.7357 77.974 0.72574 6.687 7.0488 7.7745 
54 930 9.8028 7.7629 77.921 0.72271 6.6875 7.0488 7.7715 
55 960 10.122 7.7905 78.027 0.72113 6.6903 7.0488 7.7699 
56 990 10.438 7.818 77.974 0.71811 6.6914 7.0488 7.7669 
57 1020 10,755 7.8458 78.239 0,71799 6.6925 7.0488 7.7668 
58 1050 11.071 7.8736 77.498 0.70867 6.6942 7.0488 7.7575 
59 1080 11.391 7.902 76.81 0.69986 6.6959 7.0488 7.7487 
60 1110 11.708 7.9305 76.915 0.69831 6.6981 7.0488 7.7471 
61 1140 12.022 7.9587 76.492 0.692 6.6997 7.0488 7.7408 
62 1170 12.337 7.9874 75.645 0.68188 6.7014 7.0488 7.7307 
63 1200 12, 657 8.0166 74.48 0.66894 6.7042 7.0488 7.7177 
64 1230 12,974 8.0458 73.951 0.66177 6.7058 7.0488 7.7106 



TRIAXIAL TEST 

Project: RICO ARGENTINE SITE OU0I 
Boring No.; ST18-3 
sample No.: stage 3 
Test No.: 27.8 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/1/11 
S a m p l e  T y p e :  3  ' S T  

Project NO.: 60157757 
Checked By: WPQ 
Depth: 12.0"-42.0" 
Elevation; 

AECOM 
soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
R^Bfcs: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

SjiiVmen Height: 4.69 in 
Specimen Area: 7.00 inA2 
Specimen volume: 537.97 cc 

j-iid Limit: 77 

Vertical 
Strain 

% 

1 0.00 
2 0.03 
3 0.08 
4 0.14 
5 0.19 
6 0.24 
7 0.29 
8 0.34 
9 0.39 

10 0.44 
11 0.50 
12 0.55 
13 0.60 
14 0.70 
15 0.81 
16 0.92 
17 1.02 
18 1.12 
19 1.23 
20 1.34 
21 1.44 
22 1.55 
23 1.66 
24 1.76 
25 1.87 
26 1.97 
27 2.08 

2.19 
Hi 2.29 • 2.40 

2.51 
32 2.82 
33 3.14 
34 3.46 
35 3.77 
36 4.09 
37 4,40 
38 4.72 
39 5.03 
40 5,35 
41 5.67 
42 5.99 
43 6.51 
44 6.62 
45 6,94 
46 7.26 
47 7.58 
48 7.90 
49 8,22 
50 8,54 
51 8,85 
52 9.17 
53 9.49 
54 9.80 
55 10.12 
56 10.44 
57 10.76 
58 11.07 
59 11.39 
60 11.71 
61 12.02 
62 12,34 
63 12.66 
64 12.97 

Piston Area: 0.00 ilnA2 
Ptston Friction:: 0..00 lb 
Pilston Weight: 0.00 lib 

Plastic Limit: 74 

Filter Strip Correction,: 0.00 tsf 
Membrane correction: 0.00 lb/in 
correction Type: Uniform 

Measured Specific Gravity: 2.99 

Total 
vertical 

Stress 
tsf 

7.0488 
7.125 

7.1946 
7.2526 
7.3047 
7.3486 
7.3891 
7.4269 
7.4598 
7.4899 
7.5179 
7.543 

7.5639 
7.606 

7.6449 
7.6755 
7.7018 
7.7237 
7.7445 
7.7625 
7.7779 
7.7932 
7.8073 
7.8178 
7.826 

7.8396 
7.8499 
7.8544 
7.8641 
7.8686 
7.8729 
7.8877 
7.895 

7.8975 
7.8916 
7.8753 
7.8559 
7.8392 
7.8309 
7.8247 
7.8185 
7.8169 
7.8118 
7.8122 
7.8106 
7.8106 
7.8014 
7.7978 
7.7927 
7.7831 
7.7751 
7.7776 
7.7745 
7.7715 
7.7699 
7.7669 
7.7668 
7.7575 
7.7487 
7.7471 
7.7408 
7.7307 
7.7177 
7.7106 

Total 
Horizontal 

Stress 
tsf 

7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7.0488 
7,0488 
7.0488 
7.0488 
7.0488 

Excess Effecti ve Effective 
Pore A vertical Horizontal Stress Effective 

pressure Parameter Stress Stress Ratio p q 
tsf tsf tsf tsf tsf 

0 0.000 2.0089 2.0089 1.000 2.0089 0 
0.11883 1,560 1.9662 1.89 1.040 1.9281 0.03809 
0.20713 1.421 1.9475 1.8017 1.081 1.8746 0.072879 
0.28432 1,395 1.9284 1.7245 1.118 1.8265 0.10192 
0.35595 1,391 1.9088 1,6529 1.155 1.7809 0.12795 
0.42259 1.410 1.886 1.5863 1.189 1.7362 0.14988 
0.48478 1.425 1.8644 1.5241 1.223 1.6942 0.17015 
0.54253 1.435 1.8444 1.4663 1.258 1.6554 0.18906 
0.59251 1.442 1.8273 1.4164 1.290 1,6218 0.20549 
0.64471 1.462 1.8053 1.3642 1.323 1,5847 0.22056 
0.69302 1.477 1.7849 1.3158 1.356 1.5504 0.23453 

0.738 1.493 1.7651 1.2709 1.389 1.518 0.24712 
0.7802 1.515 1.7438 1.2287 1.419 1.4862 0.25755 

0.85628 1.537 1.7098 1.1526 1.483 1.4312 0.27862 
0.92069 1,545 1.6842 1.0882 1.548 1.3862 0.29803 
0.98233 1,567 1.6532 1.0265 1.611 1.3399 0.31336 
1.0368 1,588 1.6251 0.97211 1.672 1.2986 0.3265 
1.0851 1.608 1.5987 0.9238 1.731 1.2613 0.33745 
1.1256 1.618 1.579 0.88326 1.788 1.2311 0.34784 
1.1661 1.634 1.5565 0.84273 1.847 1,1996 0.35687 
1.2028 1.650 1,5352 0.80608 1.904 1.1706 0.36454 
1.2356 1.660 1.5177 0.77331 1.963 1,1455 0.37218 
1.2622 1.664 1.5052 0.74666 2.016 1.1259 0.37927 
1.2905 1.678 1.4873 0,71834 2.070 1.1028 0.38448 
1,3155 1,693 1.4706 0.69335 2.121 1.082 0.3886 
1.3361 1,690 1.4636 0.6728 2.175 1.0682 0.39538 
1,3572 1,694 1.4528 0.6517 2.229 1.0523 0.40055 
1,3777 1.710 1.4367 0.63116 2.276 1.0339 0.40278 
1.3955 1.712 1.4287 0.61339 2.329 1.021 0.40766 
1.4088 1.719 1.4198 0.60006 2.366 1,0099 0.40988 
1.426 1.730 1.407 0.58284 2.414 0.99492 0.41207 

1.4621 1.743 1.3857 0.54675 2.534 0.96621 0.41946 
1.4977 1.770 1.3574 0.51121 2.655 0.93432 0.42311 
1.5221 1.793 1.3355 0.48678 2.744 0.91113 0.42435 
1.5404 1,828 1.3112 0.46845 2.799 0,88984 0.42139 
1.5532 1,879 1.2821 0.45568 2.814 0,86891 0.41323 
1,5704 1,946 1.2456 0.43847 2.841 0.84202 0.40356 
1,5804 1,999 1.2189 0.42847 2.845 0.82369 0.39522 
1.5909 2.034 1.2 0.41792 2.871 0.80898 0.39106 
1.5998 2.062 1.1849 0.40903 2.897 0.79698 0,38794 
1.6043 2.084 1.1743 0,40459 2.902 0.78942 0.38483 
1.6143 2.102 1.1627 0.3946 2.947 0.77864 0,38405 
1.6193 2.122 1.1526 0.3896 2.958 0.77108 0.38148 
1.6232 2 ,126 1.1491 0.38571 2.979 0.76743 0.38171 
1.6265 2.135 1.1442 0.38238 2.992 0.7633 0.38092 
1.6298 2.140 1.1408 0,37905 3.010 0.75993 0.38088 
1.632 2,169 1.1294 0,37683 2.997 0.75312 0.37629 

1.6354 2,183 1.1225 0,3735 3.005 0.74799 0.37449 
1,6376 2.201 1.1152 0.37127 3.004 0.74322 0.37194 
1,6404 2.234 1.1028 0.3685 2.993 0.73566 0.36717 
1.6426 2.261 1.0926 0.36628 2.983 0.72945 0.36317 
1.6454 2.258 1.0923 0.3635 3.005 0.72788 0.36438 
1.647 2.269 1.0876 0.36183 3.006 0.72471 0.36287 

1.6476 2.280 1.084 0.36128 3.000 0.72263 0.36135 
1.6504 2,289 1.0796 0.3585 3.011 0.71906 0.36056 
1.6515 2.300 1.0755 0.35739 3.009 0.71644 0.35905 
1.6526 2.302 1.0743 0.35628 3,015 0.71528 0.35899 
1,6542 2.334 1.0633 0,35462 2.998 0.70895 0,35434 
1.6559 2 ,366 1.0528 0,35295 2,983 0.70288 0.34993 
1.6581 2,375 1.049 0.35073 2,991 0.69988 0.34915 
1.6598 2,399 1.0411 0.34906 2.982 0.69506 0.346 
1.6615 2.437 1.0293 0.3474 2.963 0.68834 0.34094 
1.6642 2.488 1.0136 0.34462 2.941 0.67909 0.33447 
1.6659 2.517 1.0047 0.34295 2.930 0,67384 0.33088 



TRI AXIAL COMPRESSION TEST REPORT ATCOM 

5 10 15 20 
VERTICAL STRAIN, % 

Symbol 

Test No. 

Diameter, in 

Height, in 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Water Content, % 

Dry Density, pcf 

Saturation, % 

Void Ratio 

Back Press., tsf 

Minor Prin. Stress, tsf 

Max. Dev. Stress, tsf 

Time to Failure, min 

Strain Rate, %/min 

B-Value 

Estimated Specific Gravit 

Liquid Limit 

Plastic Limit 

Plasticity Index 

O 
2 PSI 

2.8287 

5.9118 

244.32 

21.91 

97.15 

7.5294 

220.26 

24.61 

100,00 

6.5946 

5.0422 

0.14184 

0.18932 

240 

0.02 

.99 

t 2.99 

73 

50 

23 

11.1 PSI 

2.8621 

5.4677 

220.26 

24.38 

98.90 

6.6679 

192.30 

27.66 

100.00 

5.7575 

5.066 

0.77317 

0.53003 

245 

0.02 

2.99 

73 

50 

23 

• 
12 PSI 

2.8709 

4.6028 

192.30 

27.56 

99.59 

5.781 

170.69 

30.59 

100.00 

5.1104 

5.0438 

1.9978 

1.0484 

270 

0.02 

2.99 

73 

50 

23 

Project: RICO ARGENTINE SIT 0U01 Failure Sketch 

Location: RICO, CO 

roject No.: 60157757 

ing No.: ST-2 

Sample Type: 3 " ST 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

01-DEC-2011 13:36:50 



TRI AXIAL COMPRESSION TEST REPORT A3CQM 
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Project: RICO ARGENTINE SIT 0U01 Location: RICO, CO Project No.: 60157757 

Boring No.: ST-2 Tested By: BCM Checked By: WPQ 

^ample No.: ST-2 Test Date: 11/22/11 Depth: 2.0-4.0 

No.: ST-2 Sample Type: 3 " ST Elevation: 

description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TR I AXIAL TEST 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

Thu, 01 -DEC-2011 13:37:40 



TRIAXIAL TEST 

Project: RICO ARGENTINE SIT OU01 
Boring No.: ST-2 
Sample No.: ST-2 
Test No.: ST-2 

Location: Rico, co 
Tested By: BCM 
Test Date: 11/22/11 
Sample Type: 3 " ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0"-4.0 
Elevation: A30QM 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
RfliBks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

SpWRnen Height: 5.91 in 
Specimen Area: 6.28 inA2 
Specimen volume: 37.15 inA3 

Liquid Limit: 73 

Piston Area: 0.00 inA2 
Piston Friction: 0,00 lb 
Piston Weight: O.O0 lb 

Plastic Limit: 50 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lib/in 
correction Type: uniform 

Estimated Specific Gravity: 2.99 

Verti cal corrected Devi ator Deviator Pore Horizontal Vertical 
Ti me Strain Area Load Stress Pressure Stress Stress 
min % i:nA2 lb tsf tsf tsf tsf 

1 0 0 6.2846 0 0 5.0422 5.184 5.184 
2 2.004 0.026104 6.2862 1.7469 0.020008 5.0616 5.184 5.204 
3 4.004 0.053744 6.288 2.3292 0.02667 5.0666 5.184 5.2107 
4 6.0041 0.081384 6.2897 2.9115 0.033328 5.0699 5.184 5.2173 
5 8.0041 0.11056 6.2915 3.3349 0.038165 5.0683 5.184 5.2222 
6 10.004 0.1382 6.2933 3.6526 0.041788 5.0677 5.184 5.2258 
7 12.004 0.16584 6.295 4.076 0.04662 5.0721 5.184 5.2306 
8 14 0.19348 6.2968 4.3937 0.050239 5.0755 5.184 5.2342 
9 16 0.22112 6.2985 4.7642 0.054461 5.0783 5.184 5.2385 

10 18 0.24876 6.3002 5.2406 0.05989 5.0805 5.184 5.2439 
11 20 0.2764 6.302 5.6112 0.064107 5.0832 5.184 5,2481 
12 22 0.30404 6.3037 5.77 0.065903 5.0855 5.184 5,2499 
13 24 0.33168 6.3055 6,1405 0.070116 5.0877 5.184 5.2541 
14 26 0.36086 6.3073 6.4052 0.073117 5.0894 5.184 5.2571 
15 28 0.39003 6.3092 6,6699 0.076116 5.091 5.184 5.2601 
16 30 0.41767 6.3109 6.9875 0.079719 5.0932 5.184 5.2637 
17 35 0.48523 6.3152 7.6757 0.08751 5.0977 5.184 5.2715 
18 40.001 0.55587 6.3197 8.6285 0.098304 5.1016 5.184 5.2823 
19 45.001 0.62651 6.3242 8.8932 0.10125 5.1049 5.184 5.2852 
20 50.001 0.69561 6.3286 9.2637 0.10539 5.1082 5.184 5,2894 
21 55.001 0.76471 6.333 9.7402 0.11074 5.111 5.184 5.2947 
22 60.001 0.83534 6.3375 10.058 0.11427 5.1138 5.184 5,2983 
23 65.001 0.90598 6.342 10.746 0,122 5.1166 5.184 5.306 
24 70.001 0.97508 6.3465 11.064 0,12551 5.1188 5.184 5.3095 
25 75.001 1.0457 6.351 11.381 0.12903 5.121 5.184 5.313 
26 80.001 1.1148 6.3554 11.752 0.13313 5.1182 5.184 5.3171 
27 85.001 1.1854 6.36 11.911 0.13484 5.1193 5.184 5.3188 
28 90.001 1.2545 6.3644 12.334 0.13953 5.1227 5.184 5.3235 
29 95.002 1.3236 6.3689 12.44 0.14063 5.1255 5.184 5.3246 
n 100 1.3927 6.3733 12.705 0.14352 5.1277 5.184 5.3275 • 105 1.4618 6.3778 13.075 0.14761 5.1299 5.184 5.3316 
W 110 1.5325 6.3824 13.446 0.15168 5.1321 5.184 5.3357 
33 115 1.6016 6.3869 13.604 0.15336 5.1338 5.184 5,3374 
34 120 1.6707 6.3914 13.657 0,15385 5.1354 5.184 5,3379 
35 125 1.7413 6.3959 13.763 0,15493 5.1366 5.184 5.3389 
36 130 1.8104 6.4005 13.975 0.15721 5.1377 5.184 5.3412 
37 135 1.8795 6.405 14.557 0.16364 5.1388 5.184 5.3476 
38 140 1.9502 6.4096 14.822 0.1665 5.1399 5.184 5.3505 
39 145 2.0177 6.414 14.822 0.16638 5.141 5.184 5.3504 
40 150 2.0884 6.4186 14.928 0.16745 5.1416 5.184 5.3515 
41 155 2.1575 6.4232 15.193 0.1703 5.136 5.184 5.3543 
42 160 2.2281 6.4278 15.828 0.17729 5.1388 5.184 5.3613 
43 165 2.2972 6.4323 15.563 0.1742 5.1404 5.184 5,3582 
44 170 2.3678 6.437 15.51 0.17349 5.1421 5.184 5,3575 
45 175 2,4385 6.4417 15.457 0,17277 5.1432 5.184 5.3568 
46 180 2.5076 6.4462 15.457 0,17265 5,1443 5.184 5.3566 
47 185 2.5782 6.4509 15.722 0.17548 5.1449 5.184 5.3595 
48 190 2.6473 6.4555 15.881 0.17712 5.146 5.184 5.3611 
49 195 2.7179 6.4602 15.881 0.17699 5.146 5.184 5.361 
50 200 2.7886 6.4649 15.987 0.17804 5.1466 5,184 5.362 
51 205 2.8577 6.4695 16.092 0.1791 5.1471 5.184 5.3631 
52 210 2.9283 6.4742 16.092 0.17897 5.1477 5.184 5.363 
53 215 2.9989 6.4789 16.622 0.18472 5.1477 5.184 5.3687 
54 220 3.0696 6.4836 16.992 0.1887 5,1482 5.184 5.3727 
55 225 3.1387 6.4882 16.834 0.1868 5.1477 5.184 5,3708 
56 230 3.2108 6.4931 16.886 0,18725 5.1482 5.184 5,3712 
57 235 3.2815 6,4978 16.939 0.1877 5,1477 5.184 5.3717 
58 240 3.3521 6,5025 17.098 0.18932 5,1482 5.184 5.3733 
59 245 3.4212 6.5072 16.939 0.18743 5.1477 5.184 5.3714 
60 250 3.4918 6.512 16.992 0.18788 5,1477 5.184 5.3719 
61 255 3.5609 6.5166 16.992 0.18774 5.1471 5.184 5.3717 
62 260 3.6331 6.5215 16.834 0.18585 5.1471 5.184 5.3698 
63 265 3.7022 6.5262 16.728 0.18455 5.1438 5.184 5.3685 
64 270 3.7729 6.531 16.886 0.18616 5.141 5.184 5.3702 
65 275 3.8435 6.5358 16.728 0.18428 5.1421 5.184 5.3683 
66 279.67 3.9095 6.5403 16.516 0.18182 5.1432 5.184 5.3658 



TRIAXIAL TEST 

Project: RICO ARGENTINE SIT OU01 
Boring No.: ST-2 
Sample No.: ST-2 
Test No.: ST-2 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/22/11 
Sample Type: B " ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0'-4.0 
Elevation: 

ASCOM 
soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
Re^^te: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 
Soil pes 
Re^^ks: 
st^Bmer splBHTen Height: 5.91 in 
Specimen Area: 6.28 inA2 
Specimen volume: 37.15 inA3 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 lb 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 Tb/in 
Correction Type: Uniform 

Liquid Limit: 73 Plastic Limit: 50 Estimated Specific 

Total Total Excess Effective Effective 
vertical vertical Horizontal Pore A vertical Horizontal Stress 

Strain Stress Stress pressure parameter Stress Stress Ratio 
% tsf tsf tsf tsf tsf 

1 0.00 5.184 5.184 0 0.000 0.14184 0.14184 1.000 
2 0.03 5.204 5.184 0.019436 0.971 0.14242 0.12241 1.163 
3 0.05 5.2107 5,184 0.024433 0.916 0.14408 0.11741 1.227 
4 0.08 5.2173 5.184 0.027765 0.833 0.14741 0.11408 1.292 
5 0.11 5.2222 5.184 0.026099 0.684 0.15391 0.11574 1.330 
6 0.14 5.2258 5.184 0.025544 0.611 0.15809 0.1163 1.359 
7 0.17 5.2306 5.184 0.029986 0.643 0.15848 0.11186 1.417 
8 0.19 5.2342 5.184 0.033318 0.663 0.15876 0.10853 1.463 
9 0.22 5.2385 5.184 0,036095 0.663 0.16021 0.10575 1.515 

10 0,25 5.2439 5.184 0,038316 0.640 0.16342 0.10353 1.578 
11 0.28 5.2481 5.184 0.041092 0.641 0.16486 0.10075 1.636 
12 0,30 5.2499 5.184 0.043314 0.657 0.16443 0.09853 1.669 
13 0.33 5.2541 5.184 0.045535 0.649 0.16642 0.096308 1.728 
14 0.36 5.2571 5.184 0.047201 0.646 0.16776 0.094643 1.773 
15 0,39 5.2601 5.184 0,048867 0.642 0.16909 0.092977 1,819 
16 0.42 5.2637 5.184 0.051088 0.641 0.17047 0.090755 1.878 
17 0.49 5.2715 5.184 0.05553 0.635 0.17382 0.086313 2.014 
18 0.56 5.2823 5.184 0.059417 0.604 0.18073 0,082426 2.193 
19 0.63 5.2852 5.184 0.062749 0.620 0.18034 0,079094 2 ,280 
20 0,70 5.2894 5.184 0,066081 0.627 0.18115 0,075762 2.391 
21 0,76 5.2947 5.184 0,068858 0.622 0.18372 0.072986 2.517 
22 0.84 5.2983 5.184 0.071634 0.627 0.18447 0.070209 2.628 
23 0.91 5.306 5.184 0.074411 0.610 0.18943 0.067433 2.809 
24 0.98 5.3095 5.184 0.076632 0.611 0.19073 0.065211 2.925 
25 1.05 5.313 5.184 0.078853 0.611 0.19202 0.06299 3.048 
26 1.11 5,3171 5.184 0.076077 0.571 0.1989 0.065767 3.024 
27 1.19 5.3188 5.184 0.077187 0.572 0.19949 0.064656 3.085 

1.25 5.3235 5.184 0.080519 0.577 0.20086 0.061324 3.275 
4k 1.32 5.3246 5.184 0.083296 0.592 0.19918 0.058548 3.402 

1.39 5.3275 5.184 0,085517 0.596 0.19985 0,056327 3.548 
1,46 5.3316 5.184 0,087738 0.594 0.20171 0,054105 3.728 

32 1,53 5.3357 5.184 0.089959 0.593 0.20357 0.051884 3.923 
33 1.60 5.3374 5.184 0.091625 0.597 0.20358 0.050218 4.054 
34 1.67 5.3379 5.184 0.093291 0.606 0.20241 0.048552 4.169 
35 1.74 5.3389 5.184 0.094402 0.609 0.20238 0.047442 4.266 
36 1.81 5.3412 5.184 0.095512 0.608 0.20354 0.046331 4.393 
37 1.88 5.3476 5.184 0,096623 0.590 0.20886 0.04522 4.619 
38 1.95 5,3505 5.184 0.097733 0.587 0.21061 0.04411 4.775 
39 2.02 5.3504 5.184 0.098844 0.594 0.20938 0.042999 4.869 
40 2,09 5.3515 5,184 0.099399 0.594 0.20989 0,042444 4.945 
41 2,16 5.3543 5.184 0,093846 0.551 0.2183 0.047997 4.548 
42 2,23 5,3613 5.184 0,096623 0.545 0.22251 0.04522 4.921 
43 2,30 5.3582 5.184 0.098289 0.564 0.21776 0.043555 5.000 
44 2,37 5.3575 5.184 0.099955 0.576 0.21537 0.041889 5.142 
45 2.44 5.3568 5.184 0.10107 0.585 0.21355 0.040778 5.237 
46 2.51 5.3566 5.184 0.10218 0.592 0.21231 0.039667 5.352 
47 2.58 5.3595 5.184 0.10273 0.585 0.21459 0.039112 5.486 
48 2.65 5.3611 5.184 0.10384 0.586 0.21512 0.038002 5.661 
49 2.72 5.361 5.184 0.10384 0.587 0.215 0.038002 5.658 
50 2.79 5.362 5.184 0.1044 0.586 0.21549 0.037446 5.755 
51 2.86 5.3631 5.184 0.10495 0.586 0.21599 0.036891 5.855 
52 2.93 5,363 5.184 0.10551 0.590 0,2153 0,036336 5.925 
53 3,00 5.3687 5.184 0.10551 0.571 0,22105 0.036336 6.084 
54 3,07 5.3727 5.184 0.10606 0.562 0.22448 0.03578 6.274 
55 3.14 5.3708 5.184 0.10551 0.565 0.22314 0.036336 6.141 
56 3.21 5.3712 5.184 0.10606 0.566 0.22303 0.03578 6.233 
57 3.28 5.3717 5.184 0.10551 0.562 0.22404 0.036336 6.166 
58 3.35 5.3733 5.184 0.10606 0.560 0.2251 0.03578 6.291 
59 3.42 5.3714 5.184 0.10551 0.563 0.22376 0.036336 6.158 
60 3,49 5.3719 5.184 0.10551 0.562 0.22421 0.036336 6.171 
61 3.56 5.3717 5.184 0.10495 0.559 0.22463 0.036891 6.089 
62 3.63 5.3698 5.184 0.10495 0.565 0.22274 0.036891 6.038 
63 3,70 5.3685 5.184 0.10162 0.551 0.22477 0,040223 5.588 
64 3,77 5,3702 5.184 0.098844 0.531 0.22916 0,042999 5.329 
65 3,84 5.3683 5.184 0,099955 0.542 0.22617 0.041889 5.399 
66 3,91 5.3658 5.184 0.10107 0.556 0.2226 0.040778 5.459 

Effecti ve 

ts? 

0.14184 
0.13241 
0.13074 
0.13074 
0.13483 
0.13719 
0.13517 
0.13364 
0.13298 
0.13347 
0.1328 

0.13148 
0.13137 
0.1312 

0.13103 
0.13061 
0.13007 
0.13158 
0.12972 
0.12846 
0.12835 
0.12734 
0.12843 
0.12797 
0.1275 

0.13233 
0.13207 
0.13109 
0.12886 
0.12809 
0.12791 
0.12772 
0.1269 

0.12548 
0.12491 
0.12493 
0.12704 
0.12736 
0.12619 
0,. 12617 
0.13315 
0.13387 
0.13066 
0.12863 
0.12716 
0.12599 
0.12685 
0.12656 
0.1265 

0.12647 
0.12644 
0.12582 
0.12869 
0.13013 
0.12974 
0.12941 
0.13019 
0.13044 
0.13005 
0.13027 
0.13076 
0.12982 
0.1325 

0.13608 
0.13403 
0.13169 

tsf 

0 
0.010004 
0.013335 
0.016664 
0.019082 
0.020894 
0.02331 
0.02512 
0,02723 

0.029945 
0.032054 
0.032952 
0.035058 
0.036559 
0.038058 
0.039859 
0.043755 
0.049152 
0.050624 
0.052696 
0.055368 
0.057133 
0.060998 
0.062757 
0.064513 
0.066567 
0.067418 
0.069767 
0.070316 
0.071762 
0.073803 
0.07584 

0.076682 
0.076927 
0.077467 
0.078604 
0.081821 
0.083249 
0.083192 
0.083726 
0.08515 

0.088646 
0.087102 
0.086743 
0.086385 
0.086323 
0,087738 
0,088561 
0.088497 
0.089022 
0.089548 
0.089483 
0.092359 
0.094349 
0.093401 
0.093625 
0.09385 

0.094661 
0.093714 
0.093938 
0.093871 
0.092924 
0.092274 
0.093081 
0.092138 
0.09091 



TRIAXIAL TEST 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST-2 STAGE2 
Sample No.: STAGE 2 
Test No.: 11.1 PSI 

Location: Rico, co 
jested By: BCM 
Test Date: 11/28/11 
Sample Type: 3 " ST 

project No.: 60157757 
Checked By: WPQ 
Depth: 2.0,-4.0' 
Elevation: AZCOM 

soil Pi Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
",s: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

sdHRnen Height: 5.47 in 
specimen Area: 6.43 inA2 
Specimen volume: 35.18 inA3 

Liquid Limit: 73 

piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 lb 

Plastic Limit: 50 

vertical Corrected Devi ator Deviator Pore 
Time Strain Area Load Stress Pressure 

min % tr1A2 lb tsf tsf 

1 0 0 6.4338 0 0 5.066 
2 2.0042 0.029885 6.4357 0.95284 0.01066 5.1349 
3 4 0.05977 6.4376 1.3234 0.014801 5.1588 
4 6,0001 0.089655 6,4396 1.5351 0.017164 5.1704 
5 8.0001 0.11954 6.4415 3.7055 0.041418 5.1904 
6 10 0.14942 6.4434 5.77 0.064475 5.2093 
7 12 0.18097 6.4455 7.358 0.082194 5.2265 
8 14 0.21085 6.4474 9.1579 0.10227 5.2421 
9 16 0.24074 6.4493 10.534 0.1176 5.2559 

10 18 0.27062 6.4513 12.069 0.1347 5.2693 
11 20 0.30051 6.4532 13.446 0,15002 5.2815 
12 22 0.33205 6.4552 14.293 0,15942 5.2932 
13 24 0,36194 6.4572 15.616 0.17412 5.3043 
14 26 0,39182 6.4591 16.781 0.18705 5.3154 
15 28 0,42171 6.461 17.892 0.19939 5.3259 
16 30 0.45159 6.463 19.11 0.21289 5.3359 
17 35.001 0.52797 6.4679 21.598 0.24042 5.3603 
18 40.001 0.60268 6.4728 23.874 0.26556 5.3792 
19 45.001 0.67573 6.4776 26.256 0.29184 5.3964 
20 50,001 0.75044 6.4824 28.215 0.31338 5.417 
21 55.001 0.82682 6.4874 29.75 0.33017 5.4353 
22 60.001 0.90153 6.4923 31.708 0.35165 5,4525 
23 65.001 0.97624 6.4972 33.085 0.36663 5.4686 
24 70.001 1.051 6,5021 34.408 0.38101 5.4836 
25 75.001 1.124 6.5069 36.102 0.39947 5.4936 
26 80.001 1.1971 6.5117 37.584 0.41557 5.5047 
27 85.001 1.2718 6.5167 38.908 0.42987 5.5186 
28 90.002 1,3465 6.5216 39.861 0.44007 5.5308 
i9 95.002 1.4212 6.5266 40.76 0.44966 5.5425 

100 1.4959 6.5315 41.449 0.45691 5.553 • 105 1.5723 6.5366 41.978 0.46238 5.563 Wl 110 1.647 6.5415 42.243 0.46495 5.5669 
33 115 1.72 6.5464 42.984 0.47275 5.5747 
34 120 1.7964 6.5515 43.248 0.47529 5.5841 
35 125 1.8728 6.5566 43.884 0.4819 5.5925 
36 130 1.9458 6.5615 44.784 0.49142 5.5997 
37 135 2.0239 6.5667 45.366 0.49741 5.6069 
38 140 2.0969 6.5716 46.107 0.50516 5.613 
39 145 2.1733 6.5767 46.477 0.50882 5.613 
40 150 2,2497 6.5819 46.636 0.51016 5.6186 
41 155 2,3244 6.5869 46.689 0.51035 5.6247 
42 160 2.3991 6.5919 46.689 0.50996 5.6302 
43 165 2.4738 6.597 46.954 0.51246 5.6352 
44 170 2.5502 6.6022 47.483 0.51783 5.6397 
45 175 2.6266 6,6073 47.219 0.51454 5.6441 
46 180 2.7029 6.6125 47.536 0.51759 5.6413 
47 185 2.7776 6.6176 47.219 0.51374 5.6458 
48 190 2.8557 6.6229 47.589 0.51736 5.6502 
49 195 2.9304 6.628 47.324 0.51408 5.6541 
50 200 3.0068 6.6332 47.483 0.5154 5.6574 
51 205 3.0831 6.6385 47.589 0.51615 5.6608 
52 210 3.1595 6.6437 47.748 0.51746 5.6641 
53 215 3.2359 6.6489 48.277 0.52278 5.6613 
54 220 3.3106 6.6541 48.33 0.52295 5.6635 
55 225 3.387 6.6593 48.754 0.52712 5,6674 
56 230 3.4617 6,6645 48,86 0.52785 5,6702 
57 235 3.5397 6,6699 48.754 0.52620 5.6735 
58 240 3.6161 6.6752 48.912 0.52758 5.6758 
59 245 3.6908 6.6804 49.177 0.53003 5.678 
60 250 3.7655 6.6855 49.124 0.52904 5.6752 
61 255 3.8402 6.6907 48.912 0.52635 5.6758 
62 260 3.9166 6.6961 48.595 0.52252 5.678 
63 265 3.9913 6.7013 48.648 0.52268 5.6802 
64 270 4.0677 6.7066 48.86 0.52454 5.6824 
65 275 4.1424 6.7118 48.277 0.51789 5.6841 
66 280 4.2188 6.7172 48.33 0.51804 5,6858 
67 285 4.2951 6,7225 48.595 0.52046 5.683 
68 290 4.3715 6,7279 48.912 0.52345 5.6824 
69 295 4.4479 6.7333 48.489 0.5185 5.6846 
iC 300 4.5259 6.7388 48.224 0.51525 5.6869 
m 305 4.6023 6.7442 48.224 0.51484 5.6885 
w 310 4.6787 6.7496 48.171 0.51386 5.6896 
73 315 4.755 6.755 48.224 0.51401 5.6902 
74 320 4.8331 6.7605 48.224 0.513S9 5.6869 
75 325 4.9078 6.7658 48.33 0.51431 5.6863 
76 330 4.9858 6.7714 48,171 0.5122 5.688 
77 331.7 5.0107 6.7732 48.224 0.51263 5,6885 

Filter Strip Correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 2.99 

stress 
tsf 

5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 

8392 
5,8392 
5,8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5,8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 
5.8392 

verti cal 
Stress 

tsf 

5.8392 
5.8499 
5.854 

5.8564 
5.8806 
5.9037 
5.9214 
5, 9415 
5.9568 
5.9739 
5,9892 
5,9986 
6.0133 
6.0263 
6.0386 
6.0521 
6.0796 
6.1048 
6.131 

6.1526 
6.1694 
6.1908 
6,2058 
6,2202 
6.2387 
6.2548 
6.2691 
6.2793 
6.2889 
6.2961 
6.3016 
6,3041 
6.312 

6.3145 
6.3211 
6.3306 
6.3366 
6.3444 
6.348 

6.3494 
6.3495 
6.3492 
6.3517 
6.357 

6.3537 
6.3568 
6.3529 
6.3566 
6.3533 
6.3546 
6.3553 
6.3567 
6.362 

6.3622 
6.3663 
6.3671 
6.3655 
6.3668 
6.3692 
6.3682 
6.3656 
6.3617 
6.3619 
6.3637 
6.3571 
6.3572 
6.3597 
6.3626 
6.3577 
6.3544 
6.354 

6.3531 
6.3532 
6.3528 
6.3535 
6.3514 
6.3518 



TRIAXIAL JEST 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST-2 STAGE2 
Sample No.: STAGE 2 
Test No.: 11.1 PSI 

Location: Rico, co 
Tested By: BCM 
Test Date: 11/28/11 
Sample Type: 3 " ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0'-4.0' 
Elevation: 

Soil- Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
Ra^^TC: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 
Soil Pes 

SpHBer SpUPmen Height: 5-47 in 
Specimen Area: 6.43 inA2 
Specimen volume: 35.18 inA3 

Liquid Limit: 73 

piston Area: 0.00 inA2 
Piston Friction: 0.00 lib 
piston weight: 0.00 lb 

Plastic Limit: 50 

Total Total Excess Effective 
vertical Vertical Horizontal Pore A Vertical 

Strai n Stress Stress Pressure Parameter stress 
% tsf tsf tsf tsf 

1 0.00 5.8392 5.8392 0 0.000 0.77317 
2 0.03 5.8499 5.8392 0.068858 6.459 0.71497 
3 0.06 5.854 5.8392 0.092736 6.265 0.69523 
4 0.09 5.8564 5.8392 0.1044 6.082 0.68593 
5 0.12 5.8806 5.8392 0.12439 3.003 0.6902 
6 0.15 5,9037 5.8392 0.14327 2.222 0.69437 
7 0.18 5.9214 5.8392 0.16048 1.952 0.69488 
8 0.21 5.9415 5.8392 0.17603 1.721 0.6994 
9 0.24 5.9568 5.8392 0.18991 1.615 0.70085 

10 0.27 5.9739 5.8392 0.20324 1.509 0.70463 
11 0.30 5,9892 5.8392 0,21546 1.436 0.70772 
12 0.33 5,9986 5.8392 0.22712 1.425 0.70546 
13 0.36 6.0133 5.8392 0.23823 1.368 0.70906 
14 0.39 6.0263 5.8392 0.24933 1.333 0.71089 
15 0.42 6.0386 5.8392 0.25988 1.303 0.71267 
16 0.45 6.0521 5.8392 0.26988 1.268 0.71618 
17 0.53 6.0796 5.8392 0.29431 1.224 0.71928 
18 0.60 6.1048 5.8392 0.31319 1.179 0.72553 
19 0.68 6.131 5.8392 0.33041 1.132 0.7346 
20 0.75 6,1526 5.8392 0.35095 1.120 0.73559 
21 0.83 6,1694 5.8392 0.36928 1.118 0.73406 
22 0.90 6,1908 5.8392 0.38649 1.099 0.73832 
23 0.98 6,2058 5.8392 0.4026 1.098 0.7372 
24 1.05 6.2202 5.8392 0.41759 1.096 0.73659 
25 1.12 6.2387 5.8392 0.42758 1.070 0.74506 
26 1.20 6.2548 5.8392 0.43869 1.056 0.75004 
27 1.27 6.2691 5.8392 0.45257 1.053 0.75047 
£8 1.35 6,2793 5.8392 0.46479 1.056 0.74844 
m 1.42 6.2889 5.8392 0.47645 1.060 0.74638 
u 1.50 6.2961 5.8392 0.487 1.066 0.74307 
W. 1.57 6.3016 5.8392 0.497 ~ 1.075 0.73855 
32 1.65 6,3041 5.8392 0.50088 1.077 0.73723 
33 1.72 6.312 5.8392 0.50866 1.076 0.73726 
34 1.80 6,3145 5.8392 0.5181 1.090 0.73036 
35 1.87 6.3211 5.8392 0.52643 1.092 0.72864 
36 1.95 6.3306 5.8392 0.53365 1.086 0.73093 
37 2.02 6.3366 5.8392 0.54087 1.087 0.72971 
38 2.10 6.3444 5.8392 0.54697 1.083 0.73135 
39 2.17 6.348 5.8392 0.54697 1.075 0.73501 
40 2.25 6.3494 5.8392 0.55253 1.083 0.7308 
41 2.32 6,3495 5.8392 0.55864 1.095 0.72488 
42 2.40 6,3492 5.8392 0.56419 1.106 0.71894 
43 2.47 6,3517 5.8392 0.56919 1.111 0.71644 
44 2.55 6.357 5.8392 0.57363 1.108 0.71737 
45 2.63 6,3537 5.8392 0.57807 1.123 0.70963 
46 2.70 6.3568 5.8392 0.57529 1.111 0.71546 
47 2.78 6.3529 5.8392 0.57974 1.128 0.70717 
48 2.86 6.3566 5.8392 0.58418 1.129 0.70634 
49 2.93 6.3533 5,8392 0.58807 1.144 0.69918 
50 3.01 6.3546 5.8392 0.5914 1.147 0.69717 
51 3.08 6.3553 5.8392 0.59473 1.152 0.69458 
52 3.16 6.3567 5.8392 0.59806 1.156 0.69256 
53 3.24 6.362 5.8392 0.59529 1.139 0.70066 
54 3.31 6.3622 5.8392 0.59751 1.143 0.69861 
55 3.39 6,3663 5.8392 0.60139 1.141 0.69889 
56 3.46 6,3671 5.8392 0.60417 1.145 0.69685 
57 3.54 6,3655 5.8392 0.6075 1.154 0.69195 
58 3.62 6.3668 5.8392 0.60972 1.156 0.69102 
59 3.69 6.3692 5.8392 0.61194 1.155 0.69125 
60 3.77 6.3682 5,8392 0.60917 1.151 0.69304 
61 3.84 6.3656 5.8392 0,60972 1.158 0.6898 
62 3.92 6.3617 5.8392 0.61194 1.171 0.68374 
63 3.99 6.3619 5.8392 0.61417 1.175 0.68168 
64 4.07 6.3637 5.8392 0.61639 1.175 0.68132 
65 4.14 6.3571 5.8392 . 0.61805 1.193 0,673 
66 4.22 6,3572 5.8392 0.61972 1.196 0.67149 
67 4.30 6,3597 5.8392 0.61694 1.185 0.67669 
68 4.37 6,3626 5.8392 0.61639 1.178 0.68022 

4.45 6,3577 5.8392 0.61861 1.193 0.67306 
m 4.-53 6.3544 5.8392 0.62083 1.205 0.66758 
w 4,60 6.354 5.8392 0.6225 1.209 0.66551 
72 4.68 6.3531 5.8392 0.62361 1.214 0.66342 
73 4.76 6.3532 5.8392 0,62416 1.214 0.66302 
74 4.83 6.3528 5.8392 0', 62083 1.209 0.66593 
75 4.91 6.3535 5.8392 0,62027 1.206 0.66721 
76 4.99 6.3514 5.8392 0.62194 1.214 0.66343 
77 5.01 6,3518 5.8392 0.6225 1.214 0.6633 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 2.99 

Effective 
Horizontal 

Stress 
tsf 

0.77317 
0.70431 
0.68043 
0.66877 
0.64878 
0.6299 

0.61268 
0.59713 
0.58325 
0.56992 
0.55771 
0.54605 
0.53494 
0.52383 
0.51328 
0.50329 
0.47885 
0.45997 
0.44276 
0.42221 
0.40389 
0.38667 
0.37057 
0.35558 
0.34558 
0.33448 
0.32059 
0.30838 
0.29671 
0.28616 
0.27617 
0.27228 
0.26451 
0.25507 
0.24674 
0.23952 
0.2323 

0.22619 
0.22619 
0.22064 
0.21453 
0.20898 
0.20398 
0.19954 
0.19509 
0.19787 
0,19343 
0.18899 
0.1851 

0.18177 
0.17844 
0.1751 

0.17788 
0.17566 
0.17177 
0.16899 
0.16566 
0.16344 
0.16122 

0.164 
0.16344 
0.16122 

0.159 
0.15678 
0.15511 
0.15345 
0.15622 
0.15678 
0.15456 
0.15234 
0.15067 
0.14956 

0.149 
0.15234 
0.15289 
0.15123 
0.15067 

stress 
Ratio 

1.000 
1.015 
1.022 
1.026 
1.064 
1.102 
1.134 
1.171 
1.202 
1.236 
1.269 
1.292 
1.326 
1.357 
1.388 
1.423 
1.502 
1.577 
1.659 
1.742 
1.817 
1.909 
1.989 
2.072 
2.156 
2.242 
2.341 
2.427 
2.515 
2.597 
2.674 
2.708 
2.787 
2.863 
2.953 
3.052 
3.141 
3.233 
3.250 
3.312 
3.379 
3.440 
3.512 
3.595 
3.637 
3.616 
3.656 
3.738 
3.777 
3.836 
3.893 
3.955 
3.939 
3,977 
4.069 
4.123 
4.177 
4.228 
4.288 
4.226 
4.220 
4.241 
4.287 
4.346 
4.339 
4.376 
4.332 
4.339 
4.355 
4,382 
4.417 
4.436 
4.450 
4.371 
4.364 
4.387 
4.402 

Effective 

ts? 

0.77317 
0.70964 
0.68783 
0.67735 
0.66949 
0.66213 
0.65378 
0,64827 
0,64205 
0,63727 
0.63272 
0.62575 

0.622 
0.61736 
0.61298 
0.60973 
0.59907 
0.59275 
0,58868 
0.5789 

0.56898 
0.5625 

0.55389 
0.54608 
0.54532 
0.54226 
0.53553 
0.52841 
0.52155 
0.51462 
0.50736 
0.50475 
0.50088 
0.49271 
0.48769 
0.48523 

0.481 
0.47877 
0.4806 

0.47572 
0.4697 

0.46396 
0.46021 
0.45845 
0.45236 
0.45667 
0.4503 

0.44766 
0.44214 
0.43947 
0,43651 
>.43383 
>,43927 
0.43714 
0.43533 
0.43292 
0.42881 
0.42723 
0.42623 
0.42852 
0.42662 
0.42248 
0,42034 
0.41905 
0.41406 
0.41247 
0.41645 
0.4185 

0.41381 
0.40996 
0.40809 
0.40649 
0.40601 
0.40913 
0.41005 
0.40733 
0.40699 

tsf 

0 
0.00533 

0.0074005 
0.0085821 
0.020709 
0.032237 
0.041097 
0.051134 
0.058802 
0.067351 
0.075008 
0.079708 
0.087062 
0.093527 
0.099693 

0.10644 
0.12021 
0.13278 
0.14592 
0.15669 
0.16509 
0.17582 
0.18332 
0.19051 
0.19974 
0.20778 
0.21494 
0.22003 
0.22483 
0,22845 
0,23119 
0.23247 
0.23638 
0.23765 
0.24095 
0.24571 
0.2487 

0.25258 
0.25441 
0,25508 
0,25517 
0.25498 
0.25623 
0.25891 
0.25727 
0.2588 

0.25687 
0.25868 
0,25704 
0.2577 

0,25807 
0. 
0. 
0. 

,25873 
,26139 
.26148 

0.26356 
0.26393 
0.26314 
0.26379 
0.26501 
0.26452 
0.26318 
0.26126 
0,26134 
0. 
0. 

,26227 
,25894 

0.25902 
0.26023 
0,26172 
0.25925 
0.25762 
0.25742 
0.25693 
0.25701 
0.2568 

0,25716 
0.2561 

0,25632 



TRIAXIAL TEST 

Project: RICO ARGENTINE 
Boring No.: ST-2 stage! 
Sample No.: S-6 
Test No.: 12 PSI 

Location: INDOT LAPOINTE DISTRICT 
Jested By: BCM 
Test Date: 4/18/11 
sample Type: 3 " ST 

project NO.: 60157757 
Checked By: WPQ 
Depth: 25.0'-27.3' 
Elevation: —— AICOM 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
R^ttks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

SimMhen Height: 4.60 in 
Specimen Area: 6.47 inA2 
Specimen Volume: 29.79 inA3 

Liquid Limit: 73 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 50 

Filter strip Correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
Correction Type: Uniform 

Estimated Specific Gravity: 2.99 

vertical Corrected Deviator Deviator Pore Horizontal vertical 
Ti me Strain Area Load Stress Pressure Stress stress 

min % inA2 "lb tsf tsf tsf tsf 

1 0 0 6.4732 0 0 •5.0438 7.0416 7.0416 
2 5.0041 0.080863 6.4784 16.039 0.17826 5.2137 7.0416 7.2199 
3 10 0.16764 6.484 27.156 0.30155 5.3381 7.0416 7.3431 
4 15 0.25442 6.4897 35.626 0.39525 5.4459 7.0416 7.4369 
5 20 0.3412 6.4953 42.56 0.47178 5.5403 7.0416 7.5134 
6 25 0.42996 6.5011 48.171 0.5335 5.6202 7.0416 7.5751 
7 30 0.51871 6.5069 53.412 0.59101 5.6969 7.0416 7.6326 
8 35.001 0.60549 6.5126 57.541 0.63615 5.7652 7.0416 7.6777 
9 40.001 0.69424 6.5184 61.246 0.67651 5.8285 7.0416 7,7181 

10 45.001 0.78299 6.5242 64.687 0.71387 5.8857 7,0416 7,7555 
11 50.001 0.87175 6.5301 67.493 0,74417 5.9368 7,0416 7,7858 
12 55.001 0,96247 6.5361 70.246 0,77381 5,984 7.0416 7.8154 
13 60.001 1,0512 6.5419 72.575 0.79875 6.025 7.0416 7.8404 
14 70.001 1,2327 6.5539 76.862 0.84439 6.0995 .7.0416 7.886 
15 80.001 1.4102 6.5657 80.039 0.8777 6.1639 7.0416 7.9193 
16 90.002 1.5916 6.5778 82.95 0,90796 6.2216 7.0416 7,9496 
17 100 1.7691 6.5897 85.438 0.9335 6.2649 7.0416 7.9751 
18 110 1.9486 6.6018 87.503 0.95431 6.3088 7.0416 7,9959 
19 120 2.1281 6.6139 89.567 0.97504 6.346 7.0416 8.0166 
20 130 2.3095 6.6262 91.155 0.99049 6.3777 7.0416 8,0321 
21 140 2.489 6.6384 92.108 0.999 6.4038 7,0416 8,0406 
22 150 2,6685 6.6506 93.008 1.0069 6,431 7.0416 8,0485 
23 160 2,8499 6,663 94.067 1.0165 6.4548 7.0416 8.0581 
24 170 3,0274 6.6752 94.755 1.022 6.4704 7.0416 8.0636 
25 180 3.2069 6.6876 95.443 1.0276 6.4904 7.0416 8.0692 
26 190 3.3923 6.7005 96.078 1.0324 6.5109 7.0416 8.074 
27 200 3.5718 6.7129 96.713 1.0373 6.5198 7.0416 8.0789 
28 210 3.7513 6.7254 97.243 1.041 6.537 7.0416 8.0826 

220 3.9307 6.738 97.772 1.0448 6,5515 7.0416 8.0864 
wk 230 4.1102 6.7506 98.09 1.0462 6.5642 7.0416 8,0878 • 240 4.2897 6.7633 98.143 1.0448 6.5698 7.0416 8.0864 

270 4.836 6.8021 99.043 1.0484 6.5942 7,0416 8.09 
33 300 5.3745 6.8408 99.466 1.0469 6.6192 7.0416 8.0885 
34 330 5.9129 6.88 99.095 1.0371 6.6331 7.0416 8.0787 
35 360 6.4493 6.9194 96.184 1.0008 6.6353 7.0416 8.0424 
36 390 6.9917 6.9598 93.643 0.96876 6.6442 7.0416 8.0104 
37 420 7.5301 7.0003 90.467 0.93048 6.6542 7.0416 7,9721 
38 450 8.0725 7.0416 88.297 0.90283 6.6625 7.0416 7,9444 
39 480 8.6129 7.0832 88.138 0.89591 6.6698 7.0416 7.9375 
40 510 9.1474 7.1249 87:714 0.88639 6.6753 7.0416 7.928 
41 540 9.6878 7.1675 87.079 0,87474 6.6797 7.0416 7.9163 
42 570 10.228 7.2107 86.973 0.86844 6,6831 7.0416 7.91 
43 600 10.769 7.2543 86.338 0,85691 6,6847 7.0416 7,8985 
44 630 11.303 7.2981 86.285 0,85126 6.6875 7.0416 7.8929 
45 660 11,84 7.3425 86.603 0.84922 6.6903 7.0416 7.8908 
46 690 12.378 7.3876 87.079 0.84868 6.6931 7.0416 7.8903 
47 720 12.916 7.4333 86.973 0.84244 6.6936 7.0416 7.884 
48 750 13.461 7.48 86.92 0.83666 6.6959 7.0416 7.8783 
49 780 14.003 7.5272 86.073 0.82332 6.6975 7,0416 7.8649 
50 810 14.546 7.575 86.338 0.82064 6.6992 7.0416 7.8622 
51 840 15.084 7.623 86.814 0.81997 6.7008 7.0416 7,8616 



Project: RICO ARGENTINE 
Born ng No.: ST-2 STAGE3 
Sample no.: S-6 
Test No.: 12 PSI 

TRIAXIAL TEST 

Location: INDOT LAPOINTE DISTRICT 
Tested By: BCM 
Test Date: 4/18/11 
sample Type: 3 " ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 25.0'-27.3' 
Elevation: 

Soil 
RI 

m 
Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 

FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767 

SimMTen Height: 4.60 in 
specimen Area: 6.47 inA2 
Specimen volume: 29.79 i'nA'3 

Liquid Limit: 73 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 lb 

Plastic Limit: 50 

Filter Strip correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
Correction Type: Uniform 

Estimated Specific Gravity: 2.99 

Total Total Excess Effective Effecti ve 
Vertical vertical Horizontal pore A vertical Hori zontal stress Effecti ve 

Strain Stress Stress Pressure Parameter stress stress Ratio P q 
% tsf tsf tsf tsf tsf tsf tsf 

1 0.00 7.0416 7.0416 0 0.000 1.9978 1.9978 1.000 1.9978 0 
2 0.08 7.2199 7.0416 0.16992 0.953 2.0061 1.8279 1.098 1.917 0.08913 
3 0.17 7.3431 7.0416 0.29431 0.976 2.005 1.7035 1.177 1.8542 0.15077 
4 0.25 7.4369 7.0416 0.40204 1.017 1.991 1.5957 1.248 1.7934 0,19763 
5 0.34 7.5134 7.0416 0.49644 1.052 1,9731 1,5013 1.314 1.7372 0.23589 
6 0.43 7.5751 7.0416 0.57641 1.080 1,9549 1,4214 1.375 1.6881 0.26675 
7 0.52 7.6326 7.0416 0.65304 1.105 1,9358 1,3447 1.439 1.6402 0.29551 
8 0.61 7.6777 7.0416 0.72134 1.134 1,9126 1.2764 1.498 1.5945 0.31807 
9 0.69 7,7181 7.0416 0.78464 1.160 1.8896 1.2131 1.558 1.5514 0.33825 

10 0.78 7.7555 7.0416 0.84184 1.179 1.8698 1.1559 1.618 1.5129 0.35694 
11 0.87 7.7858 7.0416 0.89293 1.200 1.849 1.1048 1.674 1.4769 0,37209 
12 0.96 7,8154 7.0416 0.94013 1.215 1.8315 1.0576 1.732 1.4446 0.38691 
13 1.05 7.8404 7.0416 0.98122 1.228 1.8153 1.0166 1.786 1.4159 0.39938 
14 1.23 7.886 7.0416 1.0556 1.250 1.7865 0.94215 1.896 1.3643 0.4222 
15 1.41 7.9193 7.0416 1.12 1.276 1.7554 0.87773 2.000 1.3166 0.43885 
16 1.59 7.9496 7.0416 1.1778 1.297 1.7279 0.81998 2.107 1.274 0.45398 
17 1.77 7.9751 7.0416 1.2211 1.308 1,7102 0,77666 2.202 1.2434 0.46675 
18 1.95 7.9959 7.0416 1,265 1,326 1,6871 0,7328 2.302 1.21 0.47716 
19 2.13 8,0166 7.0416 1,3022 1.336 1.6706 0.69559 . 2.402 1.1831 0.48752 
20 2.31 8,0321 7.0416 1,3338 1.347 1.6544 0.66394 2.492 1.1592 0.49524 
21 2.49 8.0406 7.0416 1,3599 1.361 1.6368 0.63784 2.566 1.1373 0.4995 
22 2.67 8.0485 7.0416 1.3871 1.378 1.6175 0.61063 2.649 1.1141 0.50345 
23 2.85 8.0581 7.0416 1.411 1.388 1.6032 0.58675 2.732 1.095 0.50824 
24 3.03 8.0636 7.0416 1.4266 1.396 1.5932 0.5712 2.789 1.0822 0.51102 
25 3.21 8.0692 7.0416 1.4466 1.408 1.5788 0.55121 2.864 1.065 0.51378 
26 3.39 8.074 7.0416 1.4671 1.421 1.5631 0.53067 2.946 1.0469 0.51621 
27 3.57 8.0789 7.0416 1.476 1.423 1,5591 0,52178 2.988 1.0404 0,51865 
^8 3.75 8.0826 7.0416 1.4932 1.434 1,5456 0.50457 3.063 1.0251 0.52052 
m 3.93 8,0864 7.0416 1,5076 1,443 1,5349 0.49013 3.132 1.0125 0.52238 • 4.11 8,0878 7.0416 1,5204 1.453 1,5236 0.47736 3.192 1.0005 0.5231 

4.29 8.0864 7.0416 1.526 i.461 1.5166 0.4718 3.214 0.9942 0.5224 
32 4.84 8.09 7.0416 1.5504 1.479 1.4957 0.44737 3.343 0.97155 0.52418 
33 5.37 8.0885 7.0416 1.5754 1.505 1.4693 0.42238 3.479 0.94582 0.52344 
34 5.91 8.0787 7.0416 1.5893 1.532 1.4456 0.4085 3.539 0.92702 0.51853 
35 6.45 8.0424 7.0416 1.5915 1.590 1.4071 0.40628 3.463 0.9067 0.50042 
36 6.99 8.0104 7.0416 1.6004 1.652 1.3661 0,39739 3.438 0.88177 0,48438 
37 7.53 7.9721 7.0416 1.6104 1.731 1.3179 0.3874 3.402 0,85264 0.46524 
38 8.07 7.9444 7.0416 1,6187 1.793 1.2819 0.37907 3.382 0,83048 0,45141 
39 8.61 7.9375 7.0416 1,6259 1.815 1,2678 0,37185 3.409 0.8198 0.44795 
40 9.15 7.928 7.0416 1,6315 1.841 1.2527 0.3663 3.420 0.80949 0.44319 
41 9.69 7,9163 7.0416 1.6359 1.870 1.2366 0.36185 3.417 0.79922 0,43737 
42 10.23 7.91 7.0416 1.6393 1.888 1.227 0.35852 3.422 0.79274 0.43422 
43 10.77 7.8985 7.0416 1.6409 1.915 1.2138 0.35686 3.401 0.78531 0.42846 
44 11.30 7.8929 7.0416 1.6437 1.931 1.2053 0.35408 3.404 0.77971 0.42563 
45 11.84 7.8908 7.0416 1.6465 1.939 1.2005 0.3513 3.417 0.77591 0.42461 
46 12.38 7.8903 7.0416 1.6493 1.943 1.1972 0.34853 3.435 0.77287 0.42434 
47 12.92 7.884 7.0416 1.6498 1,958 1.1904 0,34797 3.421 0.76919 0.42122 
48 13.46 7.8783 7.0416 1.652 1.975 1.1824 0.34575 3.420 0,76408 0.41833 
49 14.00 7,8649 7.0416 1,6537 2.009 1.1674 0,34408 3.393 0.75574 0.41166 
50 14.55 7,8622 7.0416 1.6554 2.017 1,1631 0,34242 3.397 0.75274 0.41032 
51 15.08 7,8616 7.0416 1.657 2.021 1,1607 0,34075 3.406 0.75074 0.40999 
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Project: RICO ARGENTINE SITE OU01 Failure Sketch 

Location: RICO, CO 

Project No.: 60157757 

Iring No.: ST-3 

Sample Type: 3" ST 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

Thu, 01 -DEC-2011 13:40:31 



TRI AXIAL COMPRESSION TEST REPORT AsGOM 

5 10 15 
VERTICAL STRAIN, % 

1 r 

5 10 15 20 25 
VERTICAL STRAIN, % 

D> 
cf 

0.0 0.5 1.0 1.5 
p, tsf 

2.0 2.5 3.0 

Project: RICO ARGENTINE SITE OU01 Location: RICO, CO Project No.: 60157757 

Boring No.: ST-3 Tested By: BCM Checked By: WPQ 

^ample No.: ST-3 Test Date: 11/22/11 Depth: 2.0-4.0' 

^t No.: ST-3 Sample Type: 3" ST Elevation: 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 

Remarks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

Thu, 01 -DEC-2011 13:41:19 



TRIAXIAL TEST 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST-3 
Sample No.: ST-3 
Test No.: 2 PSI 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/22/11 
Sample Type: 3" ST 

project No.: 60157757 
checked By: WPQ 
Depth: 2.0'-4.0' 
Elevation: 

A3CQM 
soi 
RI 
oi^ie 

w peWme 

scription.: LIME TREATMENT SOLIDS - POND 18 - REDDISH 
FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO 

BROWN STAGED TRIAXIAL TEST 
TEST PERFORMED AS PER ASTM D 4767. 

SpSWlnen Height: 5.99 in 
Specimen Area: 6.30 inA2 
Specimen Volume: 37.71 i;nA3 

Liquid Limit: 74 

# 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 lb 

Plastic Limit: 57 

Filter Strip Correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
Correction Type: uniform 

Estimated specific Gravity: 2.99 

vertical Corrected Devi ator Deviator Pore Horizontal vertical 
Time strain Area Load Stress Pressure Stress Stress 
min % inA2 lb tsf tsf tsf tsf 

1 0 0 6.2951 0 0 5.0404 5.184 5.184 
2 2.004 0.025692 6.2967 1.8882 0.02159 5.0485 5.184 5.2056 
3 4.0041 0.051383 6.2983 2.8323 0.032377 5.0529 5.184 5.2164 
4 6.0041 0.077075 6.2999 3.619 0.04136 5.0562 5.184 5.2254 
5 8.0041 0.10419 6.3016 4.3533 0,049739 5.0589 5.184 5.2337 
6 10.004 0.12846 6.3032 4,9827 0.056916 5,0616 5.184 5.2409 
7 12 0.15558 6.3049 5,6121 0.064088 5,0621 5.184 5.2481 
8 14 0,17984 6.3064 6,1365 0.070061 5.061 5.184 5.2541 
9 16 0.20553 6,308 6.6086 0.07543 5.061 5.184 5.2594 

10 18 0.23122 6,3097 7.0806 0.080797 5.0643 5.184 5.2648 
11 20 0.25692 6,3113 7.4478 0.084965 5.0665 5.184 5.269 
12 22 0.28404 6.313 7.8674 0.089727 5.0687 5.184 5.2737 
13 24 0.30973 6.3146 8.287 0,094489 5.0719 5.184 5.2785 
14 26 0.33685 6.3164 8.6541 0.098648 5.0741 5.184 5.2826 
15 28 0.36111 6.3179 9.0737 0.10341 5.0763 5.184 5.2874 
16 30 0.38823 6.3196 9.3884 0.10696 5.0784 5.184 5.291 
17 35 0.45389 6.3238 10.175 0.11585 5.0828 5.184 5.2998 
18 40.001 0.51669 6.3278 10.805 0.12294 5,0871 5.184 5.3069 
19 45.001 0.58092 6.3319 11.486 0.13061 5.0904 5.184 5.3146 
20 50,001 0,64515 6,336 12.063 0.13708 5.0937 5.184 5.3211 
21 55,001 0,70652 6.3399 12.535 0.14236 5.0969 5.184 5.3264 
22 60,001 0,77075 6.344 13.007 0.14763 5.0996 5.184 5.3316 
23 65.001 0.83212 6.3479 13.375 0.1517 5.1023 5.184 5.3357 
24 70.001 0.89778 6.3521 13.847 0.15695 5.1056 5.184 5.3409 
25 75.001 0.96058 6.3561 14.214 0.16101 5.1078 5.184 5.345 
26 80.001 1.0234 6.3602 14.476 0.16387 5.1094 5.184 5.3479 
27 85.001 1.0862 6.3642 14.791 0.16733 5.1072 5.184 5.3513 
28 90.001 1.1504 6.3683 15.053 0.17019 5.1067 5.184 5.3542 
i8 95.002 1.2132 6.3724 15.263 0.17245 5.11 5.184 5.3564 
K 100 1,2789 6.3766 15.577 0.17589 5.1127 5.184 5.3599 • 105 1.3431 6.3808 15.84 0.17873 5.1148 5.184 5.3627 
32 110 1.4102 6.3851 16.102 0.18157 5.1165 5.184 5.3656 
33 115 . 1.4758 6.3894 16.364 0.1844 5.1186 5.184 5.3684 
34 120 1.5372 6.3934 16.574 0.18665 5.1203 5.184 5.3707 
35 125 1.6 6.3974 16.731 0.1883 5.1219 5.184 5.3723 
36 130 1.6657 6.4017 16.889 0.18995 5.1235 5.184 5.3739 
37 135 1.7299 6.4059 • 17.046 0.19159 5.1246 5.184 5.3756 
38 140 1.7927 6.41 17.728 0.19913 5.1257 5.184 5.3831 
39 145 1.8569 6.4142 17.938 0.20135 5.1268 5,184 5.3854 
40 150 1.9197 6.4183 17.885 0.20063 5.1279 5.184 5.3846 
41 155 1.984 6.4225 18.042 0.20227 5.1284 5.184 5.3863 
42 160 2.0496 6.4268 18.2 0.20389 5.1225 5.184 5.3879 
43 165 2.1153 6.4311 18.357 0.20552 5.1246 5.184 5.3895 
44 170 2.1809 6.4354 18.305 0.20479 5.1263 5.184 5.3888 
45 175 2.2452 6.4397 18.2 0.20349 5.1279 5.184 5.3875 
46 180 2.3137 6.4442 18.305 0.20452 5.129 5.184 5.3885 
47 185 2.3779 6.4484 18,357 0.20497 5.1301 5,184 5.389 
48 190 2.4436 6.4528 18.305 0.20424 5.1306 5,184 5.3882 
49 195 2.5092 6.4571 18,305 0.20411 5.1311 5,184 5.3881 
50 200 2.5734 6.4614 18,357 0.20456 5.1322 5,184 5.3886 
51 205 2.6391 6.4657 18,515 0.20617 5.1333 5.184 5.3902 
52 210 2.7048 6,4701 18.672 0.20778 5.1339 5.184 5.3918 
53 215 2.7704 6.4744 18,672 0.20764 5.1339 5.184 5.3916 
54 220 2.8346 6.4787 18.672 0.20751 5.1344 5.184 5.3915 
55 225 2.8989 6.483 18.829 0.20912 5.135 5.184 5.3931 
56 230 2.9645 6.4874 18.777 0.20839 5.135 5.184 5.3924 
57 235 3.0302 6.4918 18.934 0.21 5.1355 5.184 5.394 
58 240 3.093 6.496 18.882 0.20928 5.1355 5.184- 5.3933 
59 245 3.1586 6.5004 18.882 0.20914 5.136 5.184 5.3931 
60 250 3.2214 6.5046 18.882 0.209 5.1355 5.184 5,393 
61 255 3.2871 6.509 18.934• 0.20944 5.136 5.184 5.3934 
62 260 3.3499 6,5133 18.987 0.20988 5.136 5,184 5.3939 
63 265 3.4141 6,5176 18,987 0.20975 5.136 5,184 5.3937 
64 270 3.4784 6,5219 18,829 0.20787 5.1339 5.184 5.3919 
65 275 3.5426 6.5263 18.777 0.20715 5.1301 5.184 5.3912 
66 280 3.6068 6.5306 18.829 0.20759 5.1317 5.184 5.3916 
67 285 3.6696 6.5349 18.829 0.20746 5.1328 5.184 5.3915 
68 285.36 3.6739 6.5352 18.829 0.20745 5.1328 5.184 5.3914 



TRIAXIAL TEST 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST-3 
Sample No.: ST-3 
Test No.: 2 psi 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/22/11 
Sample Type: 3" ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0'-4.0' 
Elevation: 

AECOM 
Soc^pe 

sp^Bie 

escription: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

SpBWmen Height: 5.99 in 
Specimen Area: 6.30 inA2 
Specimen Volume: 37.71 inA3 

Liquid Limit: 74 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 57 

Total Total 
Vertical vertical Horizontal 

Strain Stress Stress 
% tsf tsf 

1 0.00 5.184 5.184 
2 0.03 5,2056 5,184 
3 0.05 5,2164 5,184 
4 0.08 5.2254 5.184 
5 0.10 5.2337 5.184 
6 0.13 5.2409 5.184 
7 0.16 5.2481 5.184 
8 0.18 5.2541 5.184 
9 0.21 5.2594 5.184 

10 0,23 5.2648 5.184 
11 0.26 5.269 5.184 
12 0.28 5,2737 5.184 
13 0.31 5,2785 5.184 
14 0.34 5.2826 5,184 
15 0.36 5.2874 5,184 
16 0.39 5.291 5.184 
17 0.45 5.2998 5 ,184 
18 0.52 5.3069 5.184 
19 0.58 5.3146 5.184 
20 0.65 5.3211 5.184 
21 0.71 5.3264 5,184 
22 0.77 5.3316 5.184 
23 0.83 5.3357 5.184 
24 0.90 5.3409 5,184 
25 0.96 5.345 5,184 
26 1.02 5,3479 5,184 
27 1.09 5.3513 5 ,184 
£8 1.15 5.3542 5.184 
K 1.21 5.3564 5,184 • 1.28 5.3599 5.184 
Wi 1.34 5.3627 5.184 
32 1.41 5.3656 5.184 
33 1.48 5.3684 5.184 
34 1.54 5.3707 5,184 
35 1.60 5.3723 5 ,184 
36 1,67 5.3739 5 ,184 
37 1,73 5.3756 5.184 
38 1.79 5.3831 5.184 
39 1.86 5.3854 5.184 
40 1.92 5.3846 5.184 
41 1.98 5.3863 5.184 
42 2.05 5.3879 5.184 
43 2.12 5.3895 5.184 
44 2.18 5.3888 5.184 
45 2.25 5.3875 5.184 
46 2.31 5.3885 5 ,184 
47 2,38 5.389 5.184 
48 2.44 5.3882 5.184 
49 2,51 5.3881 5.184 
so 2.57 5.3886 5.184 
51 2.64 5.3902 5.184 
52 2.70 5.3918 5.184 
53 2.77 5.3916 5.184 
54 2.83 5.3915 5.184 
55 2.90 5.3931 5.184 
56 2.96 5.3924 5.184 
57 3.03 5, 394 5.184 
58 3.09 5.3933 5.184 
59 3.16 5.3931 5 .184 
60 3,22 5,393 5.184 
61 3.29 5.3934 5.184 
62 3.35 5.3939 5.184 
63 3.41 5.3937 5.184 
64 3.48 5,3919 5.184 
65 3.54 5.3912 5.184 
66 3.61 5.3916 5.184 
67 3.67 5.3915 5.184 
68 3.67 5.3914 5.184 

Excess 
pore 

pressure 
tsf 

0 
0.0081516 
0.012499 
0.01576 

0.018477 
0.021194 
0.021738 
0.020651 
0.020651 
0.023911 
0.026085 
0.028259 
0.031519 
0.033693 
0.035867 
0.038041 
0.042388 
0.046736 
0.049996 
0.053257 
0.056518 
0.059235 
0.061952 
0.065213 
0.067386 
0.069017 
0.066843 

0.0663 
0.06956 

0.072277 
0.074451 
0.076081 
0.078255 
0.079885 
0.081516 
0.083146 
0.084233 
0.08532 

0.086407 
0.087494 
0.088037 
0.082059 
0.084233 
0.085863 
0.087494 
0.088581 
0.089667 
0.090211 
0.090754 
0.091841 
0.092928 
0.093471 
0.093471 
0.094015 
0.094558 
0.094558 
0.095102 
0.095102 
0,095645 
0.095102 
0.095645 
0.095645 
0.095645 
0.093471 
0.089667 
0.091298 
0.092385 
0.092385 

Filter Strip Correction: 0.00 tsf 
Membrane correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 2.99 

Effective Effective 
vertical Horizontal 

Parameter 

0.000 
0.378 
0.386 
0.381 
0.371 
0.372 
0.339 
0.295 
0.274 
0.296 
0.307 
0.315 
0.334 
0,342 
0.347 
0.356 
0.366 
0.380 
0.383 
0.388 
0.397 
0.401 
0.408 
0.416 
0.419 
0.421 
0.399 
0.390 
0.403 
0.411 
0.417 
0.419 
0.424 
0.428 
0.433 
0.438 
0.440 
0.428 
0.429 
0.436 
0.435 
0.402 
0.410 
0.419 
0.430 
0.433 
0.437 
0.442 
0.445 
0.449 
0.451 
0.450 
0.450 
0.453 
0.452 
0.454 
0,453 
0.454 
0.457 
0.455 
0.457 
0.456 
0.456 
0,450 
0.433 
0.440 
0.445 
0,445 

Stress 
tsf 

0.14361 
0.15704 
0.16348 
0.16921 
0.17487 
0.17933 
0.18596 
0.19302 
0.19839 
0.20049 
0.20249 
0,20507 
0,20658 
0.20856 
0.21114 
0.21253 
0,21707 
0.21981 
0.22422 
0.22743 
0.22945 

0,232 
0,23335 
0,23534 
0.23723 
0.23846 
0.24409 
0.24749 
0.24649 
0.24722 
0.24789 
0.24909 
0.24975 
0,25037 
0.25039 
0.25041 
0.25096 
0.25741 
0.25855 
0.25675 
0.25784 
0.26544 
0.26489 
0.26254 
0.2596 

0.25954 
0.25891 
0.25764 
0.25696 
0,25632 
0,25685 
0.25792 
0.25778 
0.2571 

0.25816 
0.25744 
0.2585 

0.25778 
0.2571 

0.25751 
0.2574 

0.25785 
0.25771 

0.258 
0.26109 
0.2599 

0.25868 
0.25867 

stress 
tsf 

0.14361 
0.13545 
0.13111 
0.12785 
0.12513 
0.12241 
0.12187 
0.12296 
0.12296 
0.11969 
0.11752 
0.11535 
0.11209 
0.10991 
0.10774 
0.10557 
0.10122 
0.09687 
0.09361 

0.090349 
0.087088 
0,084371 
0,081654 
0.078393 
0.076219 
0.074589 
0.076763 
0.077306 
0.074046 
0.071329 
0.069155 
0.067524 
0.065351 
0.06372 
0.06209 
0.06046 

0.059373 
0.058286 
0.057199 
0.056112 
0.055569 
0.061547 
0,059373 
0,057743 
0.056112 
0.055025 
0.053938 
0.053395 
0.052852 
0.051765 
0.050678 
0.050134 
0.050134 
0.049591 
0.049048 
0.049048 
0.048504 
0.048504 
0.047961 
0.048504 
0.047961 
0.047961 
0.047961 
0.050134 
0.053938 
0.052308 
0.051221 
0.051221 

Stress 
Ratio 

1.000 
1.159 
1.247 
1.324 
1.397 
1.465 
1.526 
1.570 
1.613 
1.675 
1.723 
1.778 
1.843 
1.898 
1.960 
2.013 
2.145 
2.269 
2.395 
2.517 
2.635 
2.750 
2.858 
3.002 
3.112 
3.197 
3.180 
3.201 
3.329 
3.466 
3.585 
3.689 
3.822 
3.929 
4.033 
4.142 
4.227 
4.416 
4.520 
4.576 
4.640 
4.313 
4.462 
4.547 
4.626 
4.717 
4.800 
4.825 
4.862 
4.952 
5.068 
5.145 
5.142 
5.184 
5.264 
5.249 
5.329 
5.315 
5.361 
5.309 
5,367 
5.376 
5.373 
5.146 
4.841 
4.969 
5.050 
5.050 

Effecti ve 

ts? 

0.14361 
0.14625 
0.1473 

0.14853 
0.15 

0.15087 
0.15391 
0.15799 
0.16067 
0.16009 

0.16 
0.16021 
0.15933 
0.15924 
0.15944 
0.15905 
0.15914 
0.15834 
0.15892 
0.15889 
0.15827 
0.15818 
0.1575 

0.15687 
0.15672 
0.15653 
0.16043 
0.1624 

0.16027 
0.15927 
0.15852 
0.15831 
0.15755 
0.15705 
0.15624 
0.15543 
0.15517 
0.15785 
0.15787 
0.15643 
0.1567 

0.16349 
0.16213 
0.16014 
0.15786 
0.15728 
0.15642 
0.15552 
0.15491 
0.15404 
0.15376 
0.15403 
0.15396 
0,15334 
0.15361 
0.15324 
0.1535 

0.15314 
0.15253 
0.15301 
0.15268 
0.1529 

0.15283 
0.15407 
0,15751 
0.1561 

0.15495 
0.15494 

tsf 

0 
0.010795 
0.016189 
0.02068 

0.024869 
0.028458 
0.032044 
0.03503 

0.037715 
0.040399 
0.042483 
0.044864 
0.047244 
0.049324 
0.051703 
0.053481 
0.057925 
0.061469 
0.065306 
0.068542 
0,07118 

0.073813 
0.075849 
0.078474 
0.080504 
0,081937 
0.083665 
0,085093 
0.086225 
0.087944 
0.089366 
0.090784 
0.092201 
0.093325 
0.094151 
0.094973 
0.095795 
0.099563 
0.10068 
0.10032 
0.10113 
0,10195 
0.10276 
0.1024 

0.10174 
0.10226 
0.10248 
0.10212 
0.10205 
0.10228 
0.10309 
0.10389 
0,1 
0.1 

.10382 

.10375 
0.10456 

0.1042 
0.105 

0.10464 
0.10457 
0.1045 

0.10472 
0.10494 
0.10487 
0,10393 
0.10358 
0.1038 

0.10373 
0.10372 



TRIAXIAL TEST 

Project,: rico argentine site ouol 
Boring No.: st-3 stage2 
Sample no.: stage 2 
Test No.: 11.1 psi 

Location: RICO, CO 
Tested By: BCM 
Test Date: 11/28/11 
Sample Type: 3" ST 

project No.: 60157757 
Checked By: WPQ 
Depth: 2.0*-4.0' 
Elevation: 

AECOM 
soi^e 

sp^^me 

escription: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

SpSWffen Hei ght: 5.30 i n 
Specimen Area: 6.54 inA2 
Specimen volume: 34.65 i'nA3 

Liquid Limit: 74 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 « 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

74 
75 
76 
77 
78 
79 

Time 
min 

0 
2.004 

4.0038 
6.0038 
8.0038 
10.004 
12.004 
14.004 
16.004 
18.004 
20;004 
22.004 
24.004 
26.004 

28 
30 
35 
40 
45 
50 
55 

60.001 
65.001 
70.001 
75.001 
80.001 
85.001 
90.001 
95.001 

100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 
275 
280 
285 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 
340 
345 

vertical 
Strain 

0 
0.027418 
0.056448 
0.083866 
0.11451 
0.14193 
0.17096 
0.19999 
0.22902 
0.25805 
0.28708 
0.31772 
0.34675 
0.37578 
0.40481 
0.43223 
0.50642 
0.59351 
0.66286 
0.72899 
0.79834 
0.87091 
0.94349 
1.0161 
1.0838 
1.1515 
1.2209 
1.2919 
1.3628 
1.4322 
1.5015 
1.5741 
1.6467 
1.7176 
1.7918 
1.866 
1.937 

2.0079 
2.0805 
2.1547 
2.2289 
2.3031 
2.3773 
2.4515 
2.5273 
2.6031 
2.6789 
2.7531 
2.8256 
2.9014 
2.9756 
3.0498 
3.1256 
3.1982 
3.2708 
3.3433 
3.4159 
3.4869 
3.5611 
3.632 

3.7062 
3.7788 
3.8514 
3.9207 
3.9949 
4.0675 
4.1417 
4.2143 
4,2884 
4,3642 
4,4368 
4.5094 
4.5852 
4.6594 
4.7304 
4.8029 
4.8787 
4.9513 
5.0255 

Piston Area: 0,00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 57 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

Estimated specific Gravity: 2.99 

corrected 
Area 
inA2 

6.5354 
6.5372 
6,5391 
6.5409 
6.5429 
6.5447 
6.5466 
6.5485 
6.5504 
6.5523 
6.5543 
6.5563 
6.5582 
6, 5601 
6.562 

6.5638 
6.5687 
6.5745 
6.5791 
6.5834 
6,588 

6.5929 
6.5977 
6.6025 
6.607 

6,6116 
6.6162 
6.621 

6.6257 
6.6304 
6.6351 

6.64 
6.6449 
6.6497 
6,6547 
6,6597 
6,6645 
6.6694 
6.6743 
6.6794 
6.6844 
6.6895 
6.6946 
6.6997 
6.7049 
6.7101 
6.7153 
6.7205 
6.7255 
6.7307 
6.7359 
6.741 

6.7463 
6.7514 
6.7564 
6.7615 
6.7666 
6.7716 
6.7768 
6.7818 
6.787 

6.7921 
6.7972 
6.8021 
6.8074 
6.8125 
6.8178 
6.823 

6.8283 
6.8337 
6.8389 
6.8441 
6.8495 
6.8548 
6.8599 
6.8652 
6.8706 
6.8759 
6.8813 

Devjator 
Load 

lb 

Deviator 
Stress 

tsf 

Pore Horizontal vertical 
pressure Stress Stress 

tsf tsf tsf 

0 0 5.0415 5.8392 5.8392 
3.9337 0.043325 5.0643 5.8392 5.8825 
6.8708 0.075652 5.0833 5.8392 5.9149 
9.4933 0.1045 5.1007 5.8392 5.9437 
11.958 0.13159 5.1094 5.8392 5.9708 
14.266 0.15695 5.1214 5.8392 5.9961 
16.207 0.17824 5.1398 5.8392 6.0174 
17.938 0.19722 5.1556 5.8392 6.0364 
19.354 0.21273 5.1703 5.8392 6.0519 
20.665 0.22708 5.1844 5.8392 6.0663 
21.871 0.24026 5.198 5.8392 6.0795 
23.078 0.25343 5.2105 5.8392 6.0926 
24.179 0.26545 5.2235 5.8392 6,1047 
25.28 0,27746 5.2349 5.8392 6.1167 

26,329 0,28889 5.2464 5.8392 6.1281 
27.536 0.30205 5.2578 5.8392 6.1412 
29.896 0.32769 5.2833 5.8392 6.1669 
2.5176 0.027571 5.0975 5.8392 5.8668 
11.486 0.1257 5.1779 5.8392 5.9649 
17.675 0.19331 5.223 5.8392 6.0325 

23.13 0.25279 5.2561 5.8392 6.092 
28.008 0.30587 5.2855 5.8392 6.1451 
31.837 0.34743 5.3121 5.8392 6,1866 
12.011 0.13098 5.1915 5.8392 5,9702 

20.35 0,22177 5.2464 5.8392 6.061 
26,434 0.28787 5.2714 5.8392 6.1271 
31.365 0,34132 5.3072 5.8392 6.1805 
34.931 0.37986 5.3344 5.8392 6.2191 
37.344 0.4058 5.3572 5.8392 6.245 
38.917 0.42261 5.3762 5.8392 6.2618 
40.438 0.43881 5.3931 5.8392 6.278 
41.749 0.45271 5.4023 5.8392 6.2919 
43.113 0.46715 5.417 5.8392 6.3064 
44.372 0.48044 5.4328 5.8392 6,3196 
45.211 0,48916 5.4469 5.8392 6,3284 
45„736 0,49446 5.4599 5.8392 6.3337 
46,522 0.5026 5.4724 5.8392 6.3418 
47.204 0.5096 5.4833 5.8392 6.3488 
47.624 0.51375 5.4849 5.8392 6.3529 
47.991 0.51732 5.4963 5.8392 6.3565 
48.778 0.5254 5.5072 5.8392 6.3646 
49.04 0.52782 5.5164 5.8392 6.367 

49.722 0.53476 5.5257 5.8392 6.374 
50.089 0.53829 5.5333 5.8392 6,3775 
50,718 0,54463 5.5409 5.8392 6.3838 
51.715 0.5549 5.5387 5,8392 6,3941 
51,977 0.55728 5.548 5.8392 6.3965 
51.977 0.55686 5.5556 5.8392 6.3961 
52.03 0,55701 5.5621 5.8392 6.3962 

52.187 0.55825 5.5681 5.8392 6.3975 
52.134 0.55727 5.5735 5.8392 6.3965 
52.134 0.55684 5.5789 5.8392 6.396 
52.082 0.55585 5.5757 5.8392 6.395 
53.655 0.57221 5.5806 5.8392 6.4114 
53.865 0.57402 5.5871 5.8392 6.4132 
53.865 0.57359 5.5914 5,8392 6,4128 
53.865 0,57315 5,5963 5.8392 6.4124 
53.97 0,57385 5,6007 5,8392 6.413 

53,813 0,57174 5.6045 5.8392 6.4109 
53.918 0.57243 5.6077 5.8392 6.4116 
53.97 0.57254 5.6023 5.8392 6.4117 

54.023 0.57267 5.6088 5.8392 6.4119 
54.127 0.57335 5.6126 5.8392 6.4125 
54.127 0.57293 5.6159 5.8392 6.4121 
54.075 0.57194 5.6192 5.8392 6.4111 
54.075 0.57151 5.6219 5.8392 6.4107 
53.97 0.56996 5.624 5.8392 6,4092 

54.285 0.57284 5.6159 5,8392 6.412 
53.97 0,56908 5.623 5,8392 6.4083 
53.97 0,56863 5.6257 5.8392 6.4078 

54,023 0,56875 5.6289 5.8392 6.408 
54,023 0.56832 5.6311 5.8392 , 6.4075 
54.023 0.56787 5.6333 5.8392 6.4071 
53.813 0.56522 5.6349 5.8392 6.4044 
53.603 0.5626 5.6273 5.8392 6.4018 
53.236 0.55832 5.6327 5.8392 6.3975 
53.288 0.55843 5.6349 5,8392 6.3976 
53.078 0.5558 5.6371 5,8392 6.395 
52.974 0.55427 5,6387 5,8392 6,3935 



350 5.1029 
355 5.1787 
360 5.2529 
365 5.3271 
370 5.4029 
375 5,4787 
380 5.5529 

381.27 5.5706 

6.8869 52.974 
6.8924 52.554 
6.8978 52.659 
6.9032 52.711 
6.9087 52.292 
6.9143 52.187 
6.9197 52.03 
6.921 52.03 

0.55382 5.6409 
0.549 5.6365 

0.54966 5.636 
0,54978 5.6398 
0.54497 5.642 
0.54344 5.6436 
0.54137 5.6452 
0.54127 5.6458 

5.8392 6.393 
5,8392 6.3882 
5.8392 6.3889 
5.8392 6.389 
5.8392 6.3842 
5.8392 6.3826 
5.8392 6.3806 
5.8392 6.3805 

AECOM 



TRIAXIAL TEST 

project: Rico argentine site ouOl 
Boring No.: st-3 stage2 
Sample No.: stage 2 
Test No.: 11.1 psi 

Location: Rico, co 
Tested By: BCM 
Test Date: 11/28/11 
Sample Type: 3" ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0"-4.0' 
Elevation: 

A3GQM 
Soil D( 
RA! 

Sp^Wm 

Descriiption: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
\s: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

SdlOTnen Height: 5.30 in 
Specimen Area: 6.54 inA2 
Speci men Volume: 34.65 i nA3 

Liquid Limit: 74 

piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston weight: 0.00 lb 

Plastic Limit: 57 

Total Total Excess 
vertical vertical Horizontal pore A 

Strain Stress stress Pressure Parameter 
% tsf tsf tsf 

1 0.00 5.8392 5.8392 0 0.000 
2 0.03 5.8825 5.8392 0.022824 0.527 
3 0.06 5.9149 5.8392 0.041845 0.553 
4 0.08 5:9437 5.8392 0.059235 0.567 
5 0.11 5.9708 5.8392 0.06793 0.516 
6 0.14 5.9961 5.8392 0.079885 0.509 
7 0.17 6.0174 5.8392 0.098362 0,552 
8 0.20 6.0364 5,8392 0,11412 0.579 
9 0.23 6.0519 5,8392 0,12879 0.605 

10 0.26 6.0663 5.8392 0,14292 0.629 
11 0.29 6.0795 5.8392 0.15651 0.651 
12 0.32 6.0926 5.8392 0.16901 0.667 
13 0.35 6.1047 5.8392 0.18205 0.686 
14 0.38 6:1167 5.8392 0.19346 0.697 
15 0.40 6.1281 5.8392 0.20488 0.709 
16 0.43 6.1412 5.8392 0.21629 0.716 
17 0.51 6.1669 5.8392 0.24183 0.738 
18 0.59 5.8668 5,8392 0.055974 2.030 
19 0.66 5.9649 5.8392 0.1364 1.085 
20 0.73 6.0325 5,8392 0,18151 0,939 
21 0.80 6,092 5,8392 0.21466 0.849 
22 0.87 6.1451 5.8392 0.244 0.798 
23 0.94 6.1866 5.8392 0.27063 0.779 
24 1.02 5.9702 5.8392 0.14999 1.145 
25 1.08 6.061 5.8392 0.20488 0.924 
26 1.15 6.1271 5.8392 0.22987 0.799 
27 1.22 6.1805 5.8392 0.26574 0.779 
£8 1.29 6.2191 5.8392 0.29291 0.771 

1.36 6.245 5,8392 0.31574 0.778 
B 1.43 6.2618 5,8392 0,33476 0.792 Wx 1.50 6,278 5, 8392 0.3516 0,801 
32 1.57 6.2919 5.8392 0.36084 0.797 
33 1.65 6.3064 5.8392 0.37552 0.804 
34 1.72 6.3196 5.8392 0.39128 0.814 
35 1.79 6.3284 5.8392 0.40541 0.829 
36 1.87 6.3337 5.8392 0.41845 0.846 
37 1.94 6.3418 5.8392 0.43095 0.857 
38 2.01 6.3488 5.8392 0.44182 0.867 
39 2.08 6.3529 5,8392 0.44345 0.863 
40 2.15 6.3565 5,8392 0,45486 0.879 
41 2.23 6.3646 5,8392 0.46573 0.886 
42 2.30 6,367 5.8392 0.47497 0.900 
43 2.38 6.374 5.8392 0.4842 0.905 
44 2.45 6.3775 5.8392 0.49181 0.914 
45 2.53 6.3838 5.8392 0.49942 0.917 
46 2.60 6:3941 5.8392 0.49725 0.896 
47 2.68 6.3965 5.8392 0.50648 0.909 
48 2.75 6.3961 5.8392 0.51409 0.923 
49 2.83 6.3962 5.8392 0.52061 0.935 
50 2.90 6.3975 5.8392 0.52659 0.943 
51 2.98 6.3965 5,8392 0.53203 0.955 
52 3.05 6,396 5,8392 0.53746 0.965 
53 3,13 6,395 5,8392 0.5342 0.961 
54 3,20 6.4114 5.8392 0.53909 0.942 
55 3.27 6.4132 5.8392 0.54561 0.951 
56 3.34 6.4128 5.8392 0.54996 0.959 
57 3.42 6.4124 5.8392 0.55485 0.968 
58 3.49 6,413 5.8392 0:5592 0.974 
59 3.56 6.4109 5.8392 0.563 0.985 
60 3.63 6.4116 5.8392 0.56626 0.989 
61 3.71 6:4117 5.8392 0.56083 0.980 
62 3.78 6.4119 5.8392 0.56735 0.991 
63 3,85 6.4125 5,8392 0.57115 0.996 
64 3.92 6.4121 5,8392 0,57441 1.003 
65 3.99 6.4111 5,8392 0.57768 1.010 
66 4,07 6.4107 5.8392 0.58039 1.016 
67 4.14 6.4092 5.8392 0.58257 1.022 
68 4.21 6.412 5.8392 0.57441 1.003 

4.29 6.4083 5.8392 0.58148 1.022 
m 4.36 6.4078 5.8392 0.5842 1.027 
W 4.44 6.408 5.8392 0.58746 1.033 
72 4.51 6.4075 5.8392 0.58963 1.037 
73 4.59 6.4071 5.8392 0.5918 1.042 
74 4.66 6.4044 5,8392 0.59344 1.050 
75 4.73 6.4018 5,8392 0.58583 1.041 
76 4.80 6.3975 5,8392 0.59126 1.059 
77 4,88 6.3976 5,8392 0.59344 1.063 
78 4,95 6.395 5.8392 0.59561 1.072 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 2.99 

Effective Effective 
vertical Horizontal 

stress 
tsf 

0.79772 
0.81822 
0.83153 
0.84298 
0.86138 
0.87478 
0.8776 

0.88082 
0.88165 
0.88187 
0.88147 
0.88214 
0.88112 
0.88172 
0.88174 
0.88348 
0.88358 
0.76932 
0.78702 
0.80952 
0.83585 
0.85959 
0.87452 
0.77871 
0.81461 
0.85571 
0.8733 

0.88466 
0.88779 
0.88557 
0.88493 
0.88958 
0.88935 
0.88689 
0.88147 
0.87373 
0.86937 
0.8655 

0.86802 
0.86018 
0.85739 
0.85058 
0.84827 
0.8442 

0.84293 
0.85538 
0.84852 
0.84049 
0.83411 
0.82938 
0.82296 
0.8171 

0.81936 
0.83084 
0.82612 
0.82134 
0.81602 
0.81237 
0.80645 
0.80388 
0.80943 
0.80304 
0.79991 
0.79624 
0.79198 
0.78883 
0.78511 
0.79615 
0.78532 
0.78215 
0.77901 
0.77641 
0.77378 
0.76951 
0.77449 
0.76478 
0.76271 
0.75792 

Stress Effective 
Stress Ratio P q 

tsf tsf tsf 

0.79772 1.000 0.79772 0 
0.77489 1:056 0.79656 0.021662 
0.75587 1.100 0.7937 0.037826 
0.73848 1.142 0.79073 0.052249 
0.72979 1.180 0,79559 0.065797 
0.71783 1.219 0,79631 0.078473 
0.69936 1.255 0,78848 0,089121 
0.6836 1.289 0,78221 0.09861 

0.66892 1.318 0.77529 0.10636 
0.65479 1.347 0.76833 0.11354 
0.64121 1.375 0.76134 0.12013 
0.62871 1.403 0.75543 0.12672 
0.61567 1.431 0.74839 0.13273 
0.60425 1.459 0.74299 0.13873 
0.59284 1.487 0.73729 0.14445 
0.58143 1:519 0.73245 0.15102 
0.55589 1.589 0.71973 0.16385 
0,74174 1.037 0.75553 0.013785 
0,66132 1.190 0,72417 0,062852 
0,61621 1.314 0.71286 0,096654 
0.58306 1.434 0.70945 0.12639 
0.55372 1.552 0.70665 0.15294 
0.52709 1.659 0.7008 0.17372 
0.64773 1.202 0.71322 0.065489 
0.59284 1.374 0.70373 0.11088 
0.56784 1.507 0.71178 0.14393 
0.53198 1.642 0.70264 0.17066 
0.50481 1.752 0.69474 0.18993 
0,48198 1.842 0,68488 0.2029 
0,46296 1.913 0,67426 0.2113 
0.44611 1.984 0.66552 0.21941 
0.43688 2.036 0.66323 0.22635 
0.4222 2.106 0.65578 0.23358 

0.40644 2.182 0.64666 0.24022 
0.39231 2.247 0.63689 0.24458 
0.37927 2.304 0.6265 0.24723 
0.36677 2.370 0.61807 0.2513 
0.3559 2.432 0.6107 0.2548 

0.35427 2.450 0.61115 0.25687 
0.34286 2.509 0.60152 0.25866 
0.33199 _ 2.583 0.59469 0.2627 
0.32275 2.635 0.58666 0.26391 
0.31352 2.706 0.58089 0.26738 
0.30591 2.760 0.57505 0.26915 
0.2983 2.826 0.57062 0.27232 

0.30047 2.847 0.57792 0.27745 
0.29123 2.914 0.56988 0.27864 
0.28363 2.963 0.56206 0.27843 
0.2771 3.010 0.55561 0.2785 

0.27113 3.059 0,55025 0.27913 
0.26569 3.097 0,54433 0.27863 
0,26026 3.140 0.53868 0.27842 
0.26352 3.109 0.54144 0.27792 
0.25863 3.212 0.54473 0.2861 
0.25211 3.277 0.53911 0.28701 
0.24776 3.315 0.53455 0.28679 
0.24287 3.360 0.52945 0.28658 
0.23852 3.406 0.52544 0.28692 
0.23472 3.436 0.52058 0.28587 
0.23146 3.473 0.51767 0.28621 
0.23689 3.417 0.52316 0.28627 
0.23037 3.486 0.5167 0.28633 
0,22656 3.531 0,51324 0.28667 
0.2233 3.566 0,50977 0.28647 

0.22004 3.599 0.50601 0.28597 
0.21733 3.630 0.50308 0.28575 
0.21515 3.649 0.50013 0.28498 
0.2233 3.565 0.50973 0.28642 

0.21624 3.632 0.50078 0.28454 
0.21352 3.663 0.49784 0.28432 
0.21026 3.705 0.49464 0.28438 
0.20809 3.731 0.49225 0.28416 
0.20591 3.758 0.48985 0.28393 
0.20428 3.767 0.4869 0.28261 
0.21189 3.655 0.49319 0,2813 
0.20646 3.704 0.48562 0.27916 
0.20428 3.734 0.4835 0.27921 
0.20211 3.750 0.48001 0.2779 



5.03 6.3935 5.8392 0.59724 1.078 0.75475 0.20048 3.765 0.47762 0,27714 
5.10 6.393 5.8392 0.59941 1.082 0.75213 0.19831 3.793 0.47522 0,27691 
5.18 6.3882 5:8392 0.59507 1.084 0.75165 0.20265 3.709 0,47715 0.2745 
5.25 6.3889 5.8392 0.59452 1.082 0.75286 0,2032 3.705 0.47803 0.27483 
5.33 6.389 5.8392 0.59833 1,088 0.74917 0.19939 3.757 0.47428 0.27489 
5.40 6.3842 5.8392 0.6005 1.102 0.74218 0.19722 3.763 0.4697 0.27248 
5.48 6.3826 5.8392 0.60213 1.108 0.73903 0.19559 3.778 0.46731 0.27172 
5.55 6.3806 5.8392 0.60376 1.115 0.73533 0.19396 3.791 0.46464 0.27069 
5.57 6.3805 5.8392 0.6043 1.116 0.73469 0.19342 3.798 0.46405 0.27064 



TRIAXIAL TEST 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST-3 STAGE3 
Sample No.: ST-3 
Test No.: 27.8 PSI 

Location,: RICO, CO 
Tested By: BCM 
Test Date: 11/29/11 
Sample Type: 3" ST 

Project No.: 60157757 
checked By: WPQ 
Depth: 2.0'-4.0' 
Elevation: AsOOAl 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH 
RadBks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO 
soil pe 
R^Bks 
sjnlme 

BROWN STAGED TRIAXIAL TEST 
TEST PERFORMED AS PER ASTM D 4767. 

S|Hlen Height: 4.82 in 
Specimen Area: 6.67 inA2 
Specimen volume: 32.13 inA3 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 lb 

Filter strip Correction: 0,00 tsf 
Membrane correction: 0.00 lb/in 
correction Type: uniform 

vity: 2,99 jid Limit: 74 Plastic Limit: 57 Estimated Specific 

Vertical Corrected Deviator Deviator Pore Horizontal verti cal 
Time Strain 

% 
Area Load stress Pressure Stress Stress 

min 
Strain 

% inA2 lb tsf tsf tsf tsf 

1 0 0 6.6663 0 0 5.0437 7.0416 7.0416 
2 5 0.078052 6.6715 7.8149 0.08434 5.4844 7.0416 7.1259 
3 10 0.15788 6.6769 13.847 0.14931 5.6056 7,0416 7.1909 
4 15 0.23593 6.6821 18.882 0.20345 5.6882 7,0416 7,2451 
5 20 0.31221 6,6872 23,287 0,25073 5.7539 7,0416 7,2923 
6 25 0,39026 6.6924 27.378 0.29455 5.7974 7,0416 7.3361 
7 30 0.46831 6,6977 31,102 0.33435 5.8512 7.0416 7.3759 
8 35.001 0.54636 6,7029 34.616 0.37183 5.9023 7.0416 7.4134 
9 40.001 0.62619 6.7083 37,973 0.40756 5.9447 7.0416 7.4492 

10 45.001 0.71489 6.7143 22.081 0.23678 5.8653 7.0416 7.2784 
11 50.001 0.78939 6.7194 31.26 0.33496 5.9349 7.0416 7.3766 
12 55.001 0.86744 6.7246 37.921 0.40601 5.9833 7.0416 7.4476 
13 60.001 0.94372 6.7298 42.484 0.45452 6.0213 7.0416 7.4961 
14 70.001 1.1016 6.7406 48.673 0.5199 6.0822 7.0416 7.5615 
15 80.001 1.2577 6.7512 53.446 0.56998 6.1414 7.0416 7.6116 
16 90.002 1.4245 6.7626 57.746 0.61481 6.1947 7.0416 7.6564 
17 100 1.5788 6.7733 61.103 0.64953 6.224 7.0416 7.6911 
18 110 1.7384 6,7843 64,198 0.68132 6.2794 7.0416 7.7229 
19 120 1,8963 6,7952 66,768 0.70745 6,3191 7.0416 7.7491 
20 130 2.056 6, 8062 69.233 0.73238 6.3539 7.0416 7.774 
21 140 2.2192 6.8176 71.593 0.75609 6.3778 7.0416 7.7977 
22 150 2.3806 6.8289 73.324 0.77309 6.4099 7.0416 7.8147 
23 160 2.5456 6.8404 75.369 0.79331 6.4365 7.0416 7.8349 
24 170 2.707 6.8518 76.995 0.80908 6.4419 7.0416 7.8507 
25 180 2.8684 6.8632 78.254 0.82094 6.4772 7.0416 7.8625 
26 190 3.0298 6.8746 79.46 0.83221 6.4979 7.0416 7.8738 
27 200 3.1913 6.8861 80.3 0.8396 6.499 7,0416 7.8812 
28 210 3.3545 6,8977 81.401 0.84969 6.5267 7.0416 7.8913 

^9 220 3.5123 6.909 82,135 0.85595 6.5446 7.0416 7.8975 
m 230 3.6738 6,9206 82.922 0.8627 6.5588 7.0416 7.9043 • 
* 

240 3.8352 6,9322 83,919 0.87161 6.5588 7.0416 7.9132 
270 4.3248 6.9677 84.81 0.87638 6.5838 7.0416 7.918 

33 300 4.8073 7.003 85.44 0.87843 6.612 7.0416 7.92 
34 330 5.2934 7.0389 86.017 0:87985 6.6283 7.0416 7.9215 
35 360 5.7759 7.075 84,968 0.86469 6.6408 7.0416 7.9063 
36 390 6.2548 7.1111 84.443 0.85499 6.6479 7.0416 7.8966 
37 420 6.7391 7.148 82,765 0.83366 6.6631 7.0416 7.8753 
38 450 7.2234 7.1853 81,978 0.82145 6.6691 7.0416 7.8631 
39 480 7,713 7,2235 81,978 0.81712 6.674 7.0416 7.8587 
40 510 8,199 7,2617 81.349 0.80657 6.6772 7.0416 7.8482 
41 540 8.6833 7.3002 81,139 0.80025 6.6816 7.0416 7.8418 
42 570 9.1623 7.3387 79.88 0.7837 6.6854 7.0416 7.8253 
43 600 9.6448 7.3779 80.09 0.78159 6.6881 7.0416 7.8232 
44 630 10.133 7.4179 80.142 0.77788 6.6908 7.0416 7.8195 
45 660 10.615 7.458 81.821 0.7899 6.693 7.0416 7.8315 
46 690 11.105 7.4991 80.981 0.77752 6.6941 7.0416 7.8191 
47 720 11.585 7.5398 81,873 0.78183 6.6957 7.0416 7.8234 
48 , 750 12.066 7.5811 81.558 0.77459 6.6957 7.0416 7.8162 
49 780 12.549 7,6229 81,558 0.77034 6.6963 7.0416 7.8119 
50 810 13,038 7,6658 79,408 0.74583 6.6941 7.0416 7.7874 
51 840 13.523 7.7087 79,355 0.74118 6.6946 7.0416 7.7828 
52 870 14,009 7.7523 79.67 0.73994 6.6946 7.0416 7.7815 
53 899.04 14.47 7.7941 80.09 0.73985 6.6946 7.0416 7.7814 



Project: RICO ARGENTINE SITE OUOl 
Boring No.: ST-3 STAGE3 
sample No.: st-3 
Test No.: 27.8 PSI 

TRIAXIAL TEST 

CO Location: Rico, 
Tested By: BCM 
Test Date: 11/29/11 
Sample Type: 3" ST 

Project No.: 60157757 
Checked By: WPQ 
Depth: 2.0'-4.0' 
Elevation: AECOfA 

soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN STAGED TRIAXIAL TEST 
Rfigttks: FAILURE CRITERIA = MAXIMUM EFFECTIVE STRESS RATIO TEST PERFORMED AS PER ASTM D 4767. 

S|3^Pfnen Height: 4.82 in 
Specimen Area: 6.67 inA2 
Specimen Volume: 32.13 inAB 

Liquid Limit: 74 

Piston Area: 0.00 inA2 
Piston Friction: 0.00 lb 
Piston Weight: 0.00 Tb 

Plastic Limit: 57 

Total Total Excess 
vertical vertical Hori zontal Pore A 

Strain Stress Stress Pressure Parameter 
% tsf tsf tsf 

1 0.00 7.0416 7.0416 0 0,000 
2 0.08 7.1259 7.0416 0.44073 5.226 
3 0.16 7.1909 7.0416 0.56192 3.763 
4 0.24 7,2451 7.0416 0,64452 3 .168 
5 0.31 7,2923 7.0416 0.71027 2,833 
6 0.39 7.3361 7.0416 0.75375 2.559 
7 0.47 7.3759 7.0416 0.80755 2.415 
8 0.55 7,4134 7.0416 0.65863 2.309 
9 0.63 7,4492 7.0416 0.90102 2.211 

10 0.71 7.2784 7.0416 0.82168 3.470 
11 0.79 7.3766 7.0416 0.89124 2.661 
12 0.87 7.4476 7.0416 0.93961 2.314 
13 0.94 7.4961 7.0416 0.97765 2.151 
14 1.10 7.5615 7.0416 1.0385 1.998 
15 1.26 7.6116 7.0416 1.0977 1,926 
16 1.42 7.6564 7.0416 1.151 1.872 
17 1,58 7.6911 7.0416 1.1803 1.817 
18 1.74 7.7229 7.0416 1.2358 1.814 
19 1.90 7.7491 7.0416 1.2755 1.803 
20 2.06 7.774 7.0416 1.3102 1.789 
21 2.22 7.7977 7.0416 1.3341 1.765 
22 2.38 7.8147 7.0416 1.3662 1.767 
23 2.55 7.8349 7.0416 1.3928 1.756 
24 2.71 7.8507 7.0416 1.3983 1.728 
25 2.87 7.8625 7.0416 1.4336 1.746 
26 3,03 7.8738 7.0416 1.4542 1,747 
27 3.19 7.8812 7.0416 1.4553 1.733 
28 3.35 7.8913 7.0416 1.483 1.745 
fei 3.51 7.8975 7.0416 1.501 1.754 
f 3.67 7.9043 7.0416 1.5151 1.756 

3.64 7.9132 7.0416 1.5151 1.738 
32 4.32 7.918 7.0416 1.5401 1.757 
33 4.81 7.92 7.0416 1.5684 1.785 
34 5.29 7.9215 7.0416 1.5847 1.801 
35 5.78 7.9063 7.0416 1.5972 1.847 
36 6,25 7.8966 7.0416 1.6042 1,876 
37 6.74 7.8753 7.0416 1.6194 1.943 
38 7.22 7.8631 7.0416 1.6254 1.979 
39 7.71 7.8587 7.0416 1.6303 1.995 
40 8.20 7.8482 7.0416 1.6336 2.025 
41 8.68 7.8418 7.0416 1.6379 2.047 
42 9.16 7.8253 7.0416 1.6417 2.095 
43 9.64 7.8232 7.0416 1.6444 2.104 
44 10.13 7.8195 7.0416 1.6472 2.118 
45 10.62 7.8315 7.0416 1.6493 2.088 
46 11.10 7.8191 7.0416 1.6504 2,123 
47 11.59 7.8234 7.0416 1.6521 2,113 
48 12,07 7.8162 7.0416 1.6521 2,133 
49 12,55 7.8119 7.0416 1.6526 2.145 
50 13.04 7.7874 7.0416 1.6504 2.213 
51 13.52 7.7828 7.0416 1.651 2.227 
52 14.01 7.7815 7.0416 1.651 2.231 
53 14.47 7.7814 7.0416 1.651 2.231 

Filter Strip Correction: 0.00 tsf 
Membrane Correction: 0.00 lb/in 
Correction Type: uniform 

Estimated Specific Gravity: 2.99 

Effective 
Vertical 

stress 
tsf 

1.9979 
1.6416 

.5853 
1.5569 
1.5384 
1.5387 
1.5247 
1.5111 
1.5045 
1.413 

1.4417 
1.4644 
1.4748 
1.4793 
1.4702 
1.4618 
1.4671 
1.4435 
1.4299 
1.4201 
1.4199 
1.4048 
1.3984 
1.4088 
1.3853 
1.3759 
1.3822 
1.3646 
1.3529 
1.3455 
1.3544 
1.3342 
1.308 

1.2931 
1.2655 
1.2487 
1.2122 
1.194 

1.1847 
1.1709 
1.1603 
1.1399 
1.1351 
1.1287 
1.1385 
1.125 

1.1277 
1.1205 
1.1157 
1.0934 
1.0882 
1.0869 
1.0868 

Effective 
Horizontal 

Stress 
tsf 

1.9979 
1.5572 
1.436 

1.3534 
1.2877 
1.2442 
1.1904 
1.1393 
1.0969 
1.1763 
1.1067 
1.0583 
1.0203 

0,95943 
0.9002 

0.84694 
0.8176 

0.76217 
0.72249 
0.68771 
0.6638 

0.63174 
0.60511 
0,59968 
0,56435 
0.5437 

0.54262 
0.5149 

0.49697 
0.48284 
0.48284 
0.45784 
0.42958 
0.41328 
0.40078 
0,39371 
0.3785 

0.37252 
0.36763 
0.36437 
0.36002 
0.35622 
0.3535 

0.35078 
0.34861 
0,34752 
0,34589 
0,34589 
0.34535 
0.34752 
0.34698 
0.34698 
0.34698 

Stress 
Ratio 

1.000 
1.054 
1,104 
1.150 
1.195 
1.237 
1.281 
1.326 
1.372 
1.201 
1.303 
1.384 
1.445 
1.542 
1,633 
1.726 
1.794 
1.894 
1.979 
2.065 
2.139 
2.224 
2.311 
2,349 
2,455 
2.531 
2.547 
2.650 
2.722 
2.787 
2.805 
2.914 
3.045 
3,129 
3,158 
3,172 
3.203 
3.205 
3.223 
3.214 
3.223 
3.200 
3.211 
3.218 
3.266 
3,237 
3.260 
3,239 
3.231 
3.146 
3.136 
3.133 
3.132 

Effective 

ts? 

1.9979 
1.5994 
1.5107 
1.4552 
1.413 

1.3915 
1;3576 
1.3252 
1.3007 
1.2947 
1.2742 
1.2613 
1.2476 
1.2194 
1.1852 
1.1543 
1.1424 
1.1028 
1.0762 
1.0539 
1.0418 
1.0183 
1.0018 
1.0042 

0,97483 
0.95981 
0.96242 
0.93974 
0.92494 
0.91419 
0.91864 
0.89603 
0.8688 
0.8532 

0.83313 
0.82121 
0.79533 
0.78325 
0.77619 
0.76766 
0.76015 
0.74807 
0.74429 
0.73972 
0.74356 
0.73628 
0.73681 
0.73319 
0.73052 
0.72044 
0.71757 
0.71695 
0.7169 

tsf 

0 
0.04217 

0.074657 
0.10173 
0.12537 
0.14727 
0.16717 
0.18592 
0.20378 
0.11839 
0.16748 
0.20301 
0.22726 
0.25995 
0.28499 
0.30741 
0.32477 
0.34066 
0.35373 
0.36619 
0.37804 
0.38654 
0.39666 
0.40454 
0.41047 
0.41611 
0.4198 

0.42484 
0.42797 
0.43135 
0.4358 

0.43819 
0.43922 
0.43993 
0.43235 
0.42749 
0.41683 
0.41073 
0.40856 
0.40329 
0.40012 
0.39185 
0.39079 
0.38894 
0.39495 
0.38876 
0.39091 
0.38729 
0.38517 
0.37291 
0.37059 
0.36997 
0.36992 



HYDRAULIC CONDUCTIVITY DETERMINATION 
ASTM D 5084, METHOD C 

RISING TAILWATER LEVEL 

Laboratory Services Group 750 Corporate Woods Parkway Vernon Hilts. Illinois 60061 Phone:(847) 279-2500 Fax:(847) 279-2550 

AECOM PROJECT NO.: 
PROJECT NAME: 
LOCATION: 

NOTE: 

60157757 
RICO ARGENTINE SITE OU0I 
RICO, CO 

12/1/2011 

SAMPLE UTILIZED AS A STAGED TRIAXIAL TEST IMMEDIATELY 
AFTER PERMESBILITY TESTING. FINAL SPECIMEN INFORMATION 
NOT REPORTED 

SUMMARY OF TEST RESULTS 

BORING NO. 

SAMPLE NO. 

DEPTH: 

CLASSIFICATION 

ST-2 

2.0'-4.0' 

LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 

INITIAL 

DRY UNIT 21.9 
WEIGHT (pcf) 

WATER CONTENT 244.3 
(%) 

DIAMETER 7.185 
(cm) 

LENGTH 15.016 
(cm) 

HYDRAULIC GRADIENT 6.28 
(MAXIMUM) 

PERCENT 100.0 (Percent saturation calculation is based on final 
SATURATION measurementsand a estimated specific gravity.) 

HYDRAULIC 2.17E-06 
CONDUCTIVITY 
k (cm/sec) 

Deaired water was used as the liquid permeant. 

Perm ST-2.xls 



AiTCO/W 
HYDRAULIC CONDUCTIVITY DETERMINATION 

ASTM D 5084, METHOD C 
RISING TAILWATER LEVEL 

Laboratory Services Group 750 Corporate Woods Parkway Vemon Hills, Illinois 60061 Phone:(847) 279-2500 Fax:(847) 279-2550 

AECOM PROJECT NO.: 
PROJECT NAME: 
LOCATION: 

NOTE: 

60157757 
RICO ARGENTINE SITE OU01 
RICO, CO 

12/1/2011 

SAMPLE UTILIZED AS A STAGED TRIAXIAL TEST IMMEDIATELY 
AFTER PERMESBILITY TESTING. FINAL SPECIMEN INFORMATION 
NOT REPORTED 

SUMMARY OF TEST RESULTS 

BORING NO. 

SAMPLE NO. 

DEPTH: 

CLASSIFICATION 

ST-2 

2.0'-4.0' 

LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 

DRY UNIT 
WEIGHT (pcf) 

WATER CONTENT 
(%) 

DIAMETER 
(cm) 

LENGTH 
(cm) 

INITIAL 

21.9 

244.3 

7.185 

15.016 

HYDRAULIC GRADIENT 6.28 
(MAXIMUM) 

PERCENT 100.0 
SATURATION 

HYDRAULIC 2.17E-06 
CONDUCTIVITY 
k (cm/sec) 

(Percent saturation calculation is based on final 
measurements and a estimated specific gravity.) 

Deaired water was used as the liquid permeant. 

Perm ST-2.xls 



AECOM 
HYDRAULIC CONDUCTIVITY DETERMINATION 

ASTM D 5084, METHOD C 
RISING TAILWATER LEVEL 

Laboratory Services Group 750 Corporate Woods Parkway Vernon Hills, Illinois 60061 Phone:(847) 279-2500 Fa\:(847) 279-2550 

AECOM PROJECT NO.: 
PROJECT NAME: 
LOCATION: 

NOTE: 

60157757 
RICO ARGENTINE SITE OU01 
RICO, CO 

12/1/2011 

SAMPLE UTILIZED AS A STAGED TRIAXIAL TEST IMMEDIATELY 
AFTER PERMESBILITY TESTING. FINAL SPECIMEN INFORMATION 
NOT REPORTED 

SUMMARY OF TEST RESULTS 

BORING NO. 

SAMPLE NO. 

DEPTH: 

CLASSIFICATION 

ST-3 

2.0'-4.0' 

LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 

DRY UNIT 
WEIGHT (pel) 

WATER CONTENT 
(%) 

DIAMETER 
(cm) 

LENGTH 
(cm) 

INITIAL 

25.1 

213.6 

7.191 

15.216 

HYDRAULIC GRADIENT 6.20 
(MAXIMUM) 

PERCENT 100.0 
SATURATION 

HYDRAULIC 2.20E-06 
CONDUCTIVITY 
k (cm/sec) 

Deajred water was used as the liquid permeant. 

Perm ST-3.xls 



HYDRAULIC CONDUCTIVITY DETERMINATION 
ASTM D 5084, METHOD C 

RISING TAILWATER LEVEL 

Laboratory Services Group 750 Corporate Woods Parkway Vemon Hills, Illinois 60061 Phone:(847) 279-2500 Fax;(847) 279-2550 

AECOM PROJECT NO.: 
PROJECT NAME: 
LOCATION: 

NOTE: 

60157757 
RICO ARGENTINE SITE OUOl 
RICO, CO 

12/1/2011 

SAMPLE UTILIZED AS A STAGED TRIAXIAL TEST IMMEDIATELY 
AFTER PERMESBILITY TESTING. FINAL SPECIMEN INFORMATION 
NOT REPORTED 

SUMMARY OF TEST RESULTS 

BORING NO. 

SAMPLE NO, 

DEPTH: 

CLASSIFICATION 

ST-3 

2.0'-4.0' 

LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 

DRY UNIT 
WEIGHT (pcf) 

WATER CONTENT 
(%) 

DIAMETER 
(cm) 

LENGTH 
(cm) 

INITIAL 

25.1 

213.6 

7.191 

15.216 

HYDRAULIC GRADIENT 6.20 
(MAXIMUM) 

PERCENT 100:0 
SATURATION 

HYDRAULIC 2.20E-06 
CONDUCTIVITY 
k (cm/sec) 

Deaired water was used as the liquid permeant. 

Perm ST-3.xls 



DIRECT SHEAR TEST DATA 

•
> 
R. 

Project: RICO ARGENTINE SITE OUOl 
Boring No;.: ST18-3 
Sample No.: ST18-3 
Test No.: 5000 PSF 

Location: RICO, COLORADO 
Tested By: BCM 
Test Date: 11/7/11 
Sample Type: TRIMMED 

Project No,: 60157757 
Checked By: WPQ 
Depth: 12.0"-42.0" 
Elevation: 

oil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
'Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Step: 1 of 12 

Elapsed 
Time 
min 

0.00 
0.10 
0.25 
0.45 

Vertical Vertical Horizontal Horizontal Cumulative 
Stress Displacement Stress Displacement Displacement 

psf mm psf mm mm 

4998 
5000 
4998 
4998 

6.434 
6.434 
6.435 
6.437 

0 
-1.568 
67.42 
199.1 

-0.001219 
0.009749 

0.0329 

0.001219 
0.009749 

0.0329 



DIRECT SHEAR TEST DATA 

Project: RICO ARGENTINE SITE OUOl 
Boring No.: ST18-3 
Sample No. : ST18-3 
Test No.: 5000 PSF 

Location: RICO, COLORADO 
Tested By: BCM 
Test Date: 11/7/11 
Sample Type: TRIMMED 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0"-42.0" 
Elevation:1 

Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Step: 2 of 12 

Elapsed Vertical Vertical Horizontal Horizontal Cumulative 
Time Stress Displacement Stress Displacement Displacement 
min psf mm psf mm mm 

1 0.00 4998 6.437 200.7 0.03412 0.0329 
2 0.10 5000 6.437 192.9 0.03656 0.03534 
3 0.25 5000 6.437 191.3 0.039 0.03778 
4 0.50 5000 6.437 192.9 0.04021 0.039 
5 1.00 5000 6.437 194.4 0.04387 0.04265 
6 2.00 5000 6.438 196 0.04631 0.04509 
7 4.00 5000 6.438 199.1 0.04996 0.04874 
8 9.00 5000 6.437 199.1 0.05606 0.05484 
9 16.00 5000 6.439 199.1 0.05971 0.05849 

10 25.00 5000 6.44 199.1 0.06215 0.06093 
11 36.00 5000 6.441 199.1 0.06337 0.06215 
12 49.00 5000 6.442 199.1 0.06459 0.06337 
13 64.00 5000 6.443 199.1 0.06824 0.06702 
14 120.00 5000 6.446 199.1 0.0719 0.07068 
15 180.00 5000 6.446 199.1 0.0719 0.07068 
16 240.00 5000 6.452 199.1 0.07312 0.0719 
17 300.00 5000 6.461 200.7 0.07555 0.07433 
18 360.00 5000 6.468 199.1 0.07677 0.07555 
19 420.00 5000 6.473 199.1 0.07921 0.07799 
20 480.00 5000 6.473 199.1 0.08043 0.07921 
21 540.00 5000 6.476 200.7 0.08408 0.08286 
22 600.00 5000 6.482 199.1 0.09139 0.09018 
23 660.00 5000 6.482 199.1 0.09139 0.09018 
24 720.00 5000 6.482 199.1 0.09261 0.09139 
25 780.00 5000 6.485 199.1 0.09261 0.09139 
26 840.00 5000 6.484 199.1 0.09383 0.09261 
27 900.00 5000 6.483 199.1 0.09383 0.09261 
28 960.00 5000 6.487 199.1 0.09627 0.09505 
29 1020.00 5000 6.488 199.1 0.09627 0.09505 
30 1080.00 5000 6.49 199.1 0.09871 0.09749 
31 1140.00 5000 6.49 199.1 0.09749 0.09627 
32 1200.00 5000 6.491 199.1 0.09871 0.09749 
33 1260.00 5000 6.4 92 199.1 0,09992 0.09871 
34 1320.00 4998 6.495 199.1 0.1024 0.1011 
35 1380.00 5000 6.496 199.1 0.1024 0.1011 
36 1-440.00 5001 6.498 199.1 0.1048 0.1036 
37 1500.00 5000 6.497 199.1 0.1048 0.1036 
38 1560.00 5000 6.4 99 199.1 0.1072 0.106 
39 1620.00 5000 6.5 199.1 0.1085 0.1072 
40 1680.00 5000 6.501 199.1 0.1109 0.1097 
41 1740.00 5000 6.502 199.1 0.1133 0.1121 
42 1800.00 5000 6.503 199.1 0.1133 0.1121 
43 1860.00 5000 6.505 199.1 0.1145 0.1133 
44 1920.00 5000 6.506 199.1 0.1158 0.1145 
45 1980.00 5000 6.508 199.1 0.117 0.1158 
46 2040.00 5000 6.509 199.1 0.117 0.1158 
47 2100.00 5000 6.51 200.7 0.117 0.1158 
48 2160.00 5000 6.512 199.1 0.1182 0.117 
49 2220.00 5000 6.514 199.1 0.1206 0.1194 
50 2280.00 5001 6.517 199.1 0.1231 0.1219 
51 2340.00 5000 6.518 199.1 0.1255 . 0.1243 
52 2400.00 5001 6.522 199.1 0.1267 0.1255 
53 2460.00 5000 6.525 199.1 0.1316 0.1304 
54 2520.00 5000 6.527 199.1 0.1328 0.1316 
55 2580.00 5000 6.531 199.1 0.1377 0.1365 
56 2640.00 5000 6.534 200.7 0.1401 0.1389 
57 2700.00 5000 6.535 199.1 0.1426 0.1414 
58 2760.00 5000 6.538 199.1 0.1462 0.145 
59 2820.00 5000 6.54 199.1 0.1462 0.145 
60 2880.00 5000 6.542 199.1 0.1511 0.1499 
61 2940,00 5000 6.544 199.1 0.1535 0.1523 
62 3000.00 5000 6.544 199.1 0.156 0.1548 
63 3060.00 5000 6.547 199.1 0.1596 0.1584 
64 3120,00 5000 6.549 200.7 0.1645 0.1633 
65 3180.00 5000 6.55 199.1 0.1669 0.1657 
66 3240.00 5000 6.553 199.1 0.1694 0.1682 
67 3300,00 5000 6.551 199.1 0.1682 0.1669 
68 3360.00 5000 6.553 199.1 0.1682 0.1669 
69 3420.00 5000 6.554 199.1 0.1682 0.1669 
70 3480.00 5000 6.555 199.1 0.1669 0.1657 
71 3540.00 5000 6.554 199.1 0.1657 0.1645 
72 3600.00 5000 6.553 199.1 0.1621 0.1609 
73 3660.00 5000 6.552 199.1 0.1609 0.1596 
74 3720.00 5000 6.552 199.1 0.1596 0.1584 
75 3780.00 5000 6.551 199.1 0.1584 0.1572 
76 3840.00 5000 6.552 199.1 0.156 0.1548 
77 3900.00 5000 6.552 200.7 0.1548 0.1535 
78 3960.00 5000 6.549 199.1 0.1499 0.1487 
79 4020.00 5000 6.55 199.1 0.1499 0.1487 
80 4080.00 5000 6.55 199.1 0.1475 0.1462 
81 4140.00 5000 6.55 197.6 0.1462 0.145 
82 4200.00 5000 6.548 199.1 0.1426 0.1414 



83 4260.00 5001 6.54 6 199.1 0.1414 0.1401 
84 4320.00 5000 6.546 200.7 0.1414 0.1401 
85 4380.00 5000 6.547 197.6 0.1438 0.1426 
86 4440.00 5000 6.548 199.1 0.145 0.1438 
87 4474.70 5000 6.545 197.6 0.1426 0.1414 



DIRECT SHEAR TEST DATA 

Project: RICO ARGENTINE SITE OUOl 
Boring No.: ST18-3 
Sample No.: ST18-3 
Test No.: 5000 PSF 

Location: RICO, COLORADO 
Tested By: BCM 
Test Date: 11/7/11 
Sample Type: TRIMMED 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0"-42.0" 
Elevation: 

Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Step: 3 of 12 

Elapsed 
Time 

rein 

0.00 
0 . 1 0  
0.25 
0.29 

Vertical Vertical Horizontal Horizontal Cumulative 
Stress Displacement Stress Displacement Displacement 

psf mm. psf mm mm 

5000 
5000 
4998 
5000 

6.545 
6.545 
6*545 
6.545 

199.1 
243 

443.7 
495.5 

mm 

0.1426 
0.145 

0.1864 
0.1925 

0.1414 
0.1438 
0.1852 
0.1913 



DIRECT SHEAR TEST DATA 

Project : RICO ARGENTINE SITE OU01 Location: RICO, COLORADO Project No 
Boring No.: ST18-3 Tested By: BCM Checked By 
Sample No.: ST18-3 Test Date: 11/7/11 Depth: 12. 
Test No .: 5000 PSF Sample Type: TRIMMED Elevation: 

1 ^Bsoil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
^^Remarks : SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Step: 4 of 12 

Elapsed Vertical Vertical Horizontal Horizontal Cumulative 
Time Stress Displacement Stress Displacement Displacement 

roin psf mm . psf mm mm 

1 0.00 5000 6.545 503.3 0.1938 0.1913 
2 0.10 4 998 6.545 490.8 0.195 0.1925 _ 3 0.25 5000 6.545 489.2 0.1962 0.1938 

- 4 0.50 5000 6.545 490.8 0.1962 0.1938 
5 1.00 5000 6.545 492.3 0.1974 0.195 
6 2.00 5000 6.544 493.9 0.1974 0.195 
7 4.00 5000 6.546 493.9 0.2011 0.1986 
8 9.00 5000 6.545 495.5 0.2023 0.1998 
9 16.00 5000 6.544 495.5 0.2023 0.1998 

10 25.00 5000 6.544 495.5 0.2023 0.1998 
11 36.00 5000 6.544 495.5 0.2035 0.2011 
12 49.00 5001 6.543 497 0.2035 0.2011 
13 64.00 5000 6.544 495.5 0.2072 0.2047 
14 120.00 5000 6.543 495.5 0.2084 0.2059 
15 180.00 5000 6.542 495.5 0.2108 0.2084 
16 240.00 5000 6.543 495.5 0.212 0.2096 
17 300.00 5001 6.544 495.5 0.2157 0.2133 
18 360.00 5000 6.545 493.9 0.2193 0.2169 
19 420.00 5000 6.55 495.5 0.2267 0.2242 
20 480.00 5000 6.552 495.5 0.2267 0.2242 
21 540.00 5001 6.551 495.5 0.2279 0.2254 
22 600.00 5000 6.553 495.5 0.2291 0.2267 
23 660.00 5000 6.553 495.5 0.2303 0.2279 
24 720.00 5000 6.553 495.5 0.2328 0.2303 
25 780.00 5000 6.554 495.5 0.2328 0.2303 
26 840.00 5000 6.555 495.5 0.2352 0.2328 
27 900.00 5000 6.554 495.5 0.2315 0.2291 
28 960.00 5000 6.555 495.5 0.2328 0.2303 
29 1020.00 5000 6.556 497 0.2352 0.2328 
30 1080.00 5000 6.556 497 0.2352 0.2328 
31 1140.00 5000 6.555 495.5 0.2352 0.2328 
32 1200.00 5000 6.555 495.5 0.2364 0.234 
33 1260.00 5000 6.557 495.5 0.2376 0.2352 

^ 34 1320.00 5000 6.553 495.5 0.2364 0.234 
B 1380.00 5000 6.551 495.5 0.2352 0.2328. 
B 1440.00 5000 6.549 495.5 0.2328 0.2303 
^ 37 1500.00 5000 6.546 495.5 0.2315 0.2291 

38 1560.00 4998 6.544 495.5 0.2315 0.2291 
39 1620.00 5000 6.545 495.5 0.2315 0.2291 
40 1680.00 5000 6.545 495.5 0.234 0.2315 

" 41 1740.00 5000 6.549 4 95.5 0.2364 0.234 
42 1800.00 5000 6.549 497 0.234 0.2315 
43 1860.00 5001 6.553 495.5 0.2376 0.2352 
44 1920.00 5001 6.554 495.5 0.2376 0.2352 
45 1980.00 5000 6.556 495.5 0.2376 0.2352 
46 2040.00 5000 6.555 495.5 0.2364 0.234 
47 2100.00 5000 6.555 495.5 0.234 0.2315 

- 48 2160.00 4998 6.556 495.5 0.2352 0.2328 
49 2220.00 5000 6.555 495.5 0.234 0.2315 
50 2280.00 5000 6, 557 495.5 0.2352 0.2328 
51 2340^00 5000 6.555 495.5 0.2328 0.2303 
52 2400.00 5000 6.556 495.5 0.234 0.2315 
53 2460.00 5000 6.557 495.5 0.2328 0.2303 
54 2520.00 5000 6.555 495.5 0.2291 0.2267 
55 2580.00 5000 6.553 495.5 0.2279 0.2254 
56 2608.36 5001 6.554 495.5 0.2291 0.2267 



DIRECT SHEAR TEST DATA 

Project: RICO ARGENTINE SITE OUOl 
Boring No.: ST18-3 
Sample No.: ST18-3 
Test No.: 5000 PSF 

Location: RICO/ COLORADO 
Tested By: BCM 
Test Date: 11/7/11 
Sample Type: TRIMMED 

| Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0M-42.0" 
Elevation: 

Step: 5 of 12 

Elapsed 
Time 

min 

Vertical Vertical 
Stress Displacement 

psf mm 

Horizontal Horizontal Cumulative 
Stress Displacement Displacement 

psf mm mm 

0.00 
0 . 1 0  
0.21 

5001 
5006 
5001 

6.555 
6.555 
6.557 

495.5 
577 

801.2 

0.2291 
0.2388 
0.2827 

0.2267 
0.2364 
0.2803 



DIRECT SHEAR TEST DATA 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST18-3 
Sample No.: ST18-3 
Test No.: 5000 PSF 

Locat i on: RICO, COLOR 
Tested By: BCM 
Test Date: 11/7/11 
Sample Type: TRIMMED 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0"-42.0" 
Elevation: 

ISoil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
"Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Step: 6 of 12 

Elapsed Vertical Vertical Horizontal Horizontal Cumulative 
Time Stress Displacement Stress Displacement Displacement 

min psf mm psf mm mm 

1 0.00 5003 6.557 813.8 0.2864 0.2803 
2 0.10 4978 6.557 784 0.2912 0.2852 
3 0.25 5000 6.558 784 0.2961 0.29 
4 0.50 5000 6.558 788.7 0,2998 0.2937 
5 1.0Q 5000 6.558 793,4 0.3095 0.3034 
6 2.00 5000 6.558 796.5 0.3132 0.3071 
7 4.00 5000 6.557 798.1 0.3156 0,3095 
8 9, 00 5000 6.557 799.7 0.3205 0.3i44 
9 16.00 5001 6.557 801.2 0.3278 0.3217 

10 25.00 5000 6.558 801.2 0.3315 0, 3254 
11 36.00 5000 6.557 801.2 0.3339 0.3278 
12 49.00 5000 6.556 801.2 0.3327 0.3266 
13 64.00 5000 6.556 801.2 0.3351 0.329 
14 120.00 5000 6.554 801.2 0.3376 0.3315 
15 180.00 5000 6.554 801.2 0.3388 0.3327 
16 240.00 5000 6.552 801.2 0.3363 0.3302 
17 300.00 5000 6.549 801.2 0.3327 0.3266 
18 360.00 5000 6.551 801.2 0.3388 0.3327 
19 420.00 5000 6.549 801.2 0.3363 0,3302 
20 480.00 5000 6.549 801.2 0.3376 0.3315 
21 540.00 5000 6.549 799.7 0.3376 0.3315 
22 600.00 5000 6.547 801.2 0.3363 0.3302 
23 660.00 5000 6.546 799.7 0.3363 0.3302 
24 720.00 5001 6.553 801.2 0.34 0.3339 
25 780.00 4998 6.55 - 801.2 0.3376 0,3315 
26 840.00 5000 6.551 801.2 0.3376 0.3315 
27 900.00 5000 6.55 801.2 0.3351 0.329 
28 960.00 5000 6.55 801.2 0.3351 0.329 
29 1020.00 5000 6.549 801.2 0.3327 0.3266 
30 1080.00 5000 6.55 801.2 0.3339 0.3278 
31 1140.00 5000 6.549 801.2 0.3351 0.329 
32 1200.00 5000 6.549 801.2 0.3351 0.329 
33 1260.00 5000 6.547 801.2 0.3315 0.3254 
34 1320.00 5001 6.55 802.8 0.3363 0.3302 
35 1380.00 5000 6.551 801.2 0.3339 0.3278 
36 1440.00 5000 6.552 801.2 0.3339 0.3278 
37 1500.00 5001 6.55 801.2 0.3363 0.3302 
38 1560.00 5000 6.549 801.2 0.3363 0.3302 
39 1587.08 5000 6.549 801.2 0.3363 0.3302 



DIRECT SHEAR TEST DATA 

Project: RICO ARGENTINE SITE OUOI 
Boring No.: ST18-3 
Sample No.: ST18-3 
Test No.: 5000 PSF 

Location: RICO, COLORADO 
Tested By: BCM 
Test Date: 11/.7/11 
Sample Type: TRIMMED 

Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0"-42.0" 
Elevation: 

Step: 7 of 12 

Elapsed 
Time 
min 

0.00 o.oi 

Vertical Vertical Horizontal Horizontal Cumulative 
Stress Displacement Stress Displacement Displacement 

psf ran psf mm mm 

5000 
5060 

6.549 
6.549 

801.2 
1002 

0.3363 
0.3388 

0.3302 
0.3327 



DIRECT SHEAR TEST DATA 

Project: RICO ARGENTINE SITE OU01 
Boring No.: ST18-3 
Sample No.: ST18-3 
Test No.: 5000 PSF 

Location: RICO/ COLORADO 
Tested By: BCM 
Test Date: 11/7/11 
Sample Type: TRIMMED 

fcoil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0M-42.0M 
Elevation: 

Step: 8 of 12 

Elapsed Vertical Vertical Horizontal Horizontal Cumulative 
Time Stress Displacement Stress Displacement Displacement 

min psf mm psf mm ' mm 

1 0.00 5107 6.549 1165 0.368 0.3327 
2 0.10 4978 6.549 1051 0.3887 0.3534 
3 0.25 5000 6.549 1018 0.3826 0.3473 
4 0.50 5000 6.549 1004 0.3814 0.3461 
5 1.00 5000 6.55 997.2 0.3802 0.3449 
6 2.00 5000 6.549 998.8 0.3851 0.3497 
7 • 4.00 5000 6.55 1000 0.39 0.3546 
8 9.00 5000 6.549 1000 0.396 0.3607 
9 16.00 5001 6.549 1002 0.4009 0.3656 

10 25.00 5000 6.55 1002 0.4034 0.368 
11 36.00 5000 6,549 1000 0.4046 0.3692 
12 49,00 5000 '6.549 1002 0.4046 0.3692 
13 64.00 5000 6.549 1002 0.407 0.3717 
14 120.00 5000 6.549 1002 0.4094 0.3741 
15 180.00 5000 6.549 1002 0.4082 0.3729 
16 240.00 5000 6.549 1002 0.4082 0.3729 
17 300.00 5000 6.549 1002 0.4094 0.3741 
18 360,00 5000 6.547 1000 0.4082 0.3729 
19 420.00 5000 6.548 1000 0.410? 0.3753 
20 480.00 5000 6.549 1002 0.4143 0.379 
21 540,00 5000 6.551 1002 0.4192 0.3839 
22 600.00 5000 6.552 1002 0.4204 0.3851 
23 660.00 5000 6.551 1002 0.4192 0.3839 
24 720,00 5000 6.551 1002 0.4216 0.3863 
25 780.00 5000 6.55 1002 0.4216 0.3863 
26 840.00 5000 6.552 ' 1002 0.4241 0.3887 
27 900,00 5000 6.552 1002 0.4241 0.3887 
28 960.00 5000 6.553 1002 0.4265 0.3912 
29 1020.00 5001 6.555 1002 0.4277 0.3924 
30 1080,00 5000 6.554 1002 0.4289 0.3936 
31 1140.00 5000 6.553 1002 0.427? 0.3924 
32 1200.00 5000 6.554 1004 0.4326 0.3973 
33 1260.00 5000 6.553 1002 0.435 0.3997 
34 1320.00 5000 6.552 1002 0.435 0.3997 
35 1380.00 5000 6.54 9 1002 0.4387 0.4034 
36 1440.00 5000 6.55 1002 0.4411 0.4058 
37 1500.00 5000 6.549 1002 0.446 0.4107 
38 1560.00 5000 6.549 1004 0.446 0.4107 
39 1620,00 5000 6.547 1002 0.4472 0.4119 
40 1680.00 5000 6.548 1002 0.4521 0.4168 
41 1740.00 5000 6.548 1002 0.4558 0.4204 
42 1800.00 5000 6.548 1002 0.4558 0.4204 
43 1860.00 5000 6.546 1002 0.4558 0.4204 
44 1920.00 5000 6.546 1002 0.4558 0.4204 
45 1980,00 5000 6.549 1004 0.4594 0.4241 
46 2040.00 5000 6.552 1002 0.4631 0.4277 
47 2100.00 5000 6.551 1002 0.4655 0.4302 
48 2160.00 5000 6.551 1002 0.4655 0.4302 
49 2220.00 5000 6.552 1002 0.4667 0.4314 
50 2260,00 5000 6.553 1000 0.4679 0.4326 
51 2340.00 5000 6.554 1002 0.4679 0.4326 
52 2400.00 5000 6.554 1002 0.4679 0.4326 
53 2460.00 5000 6.555 1002 0.4704 0.435 
54 2520.00 5000 6.556 1002 0.4716 0.4363 
55 2580.00 5000 6.556 1002 0.4728 0.4375 
56 2640.00 5000 6.557 1002 0.474 0.4387 
57 2700.00 5000 6.556 1002 0.4765 0.4411 
58 2760.00 5000 6.558 1002 0.4777 0.4424 
59 2820.00 5000 6.558 1002 0.4813 0.446 
60 2880,00 5000 6.558 1002 0.4838 0.4484 
61 2940,00 5000 6.558 1002 0.4826 0.4472 
62 3000.00 5000 6.559 1002 0.4862' 0.4509 
63 3060.00 5000 6.561 1002 0.4887 0.4533 
64 3120.00 5000 6.562 1002 0.4899 0.4545 
65 3180.00 5000 6.563 1004 0.4911 0.4558 
66 3240.00 5000 6.562 1002 0.4923 0.457 
67 3300.00 5000 6.565 1002 0.496 0.4606 
68 3360.00 5000 6.567 1002 0.4996 0.4643 
69 3420.00 5000 6.568 1002 0.5021 0.4667 
70 3480.00 5000 6.569 1002 0.5045 0.4692 
71 3540.00 5000 6.571 1002 0.5094 0.474 
72 3600.00 5000 6.573 1002 0.513 0.4777 
73 3660.00 5000 6.576 1002 0.5167 0.4813 
74 3720.00 5000 6.577 1002 0.5216 0.4862 
75 3780.00 5000 6.58 1002 0.5252 0.4899 
76 3840.00 5000 6.58 1002 0.5289 0.4935 
77 3900.00 5000 6.581 1002 0.5313 0.496 
78 3960.00 5000 6.582 1002 0.5325 0.4972 
79 4020.00 4998 6.582 1002 0.5325 0.4972 
80 4080,00 5000 6.583 1002 0.5325 0.4972 
81 4140.00 5000 6.582 1002 0.535 0.4996 
82 4200.00 5000 6.582 1000 0.535 0.4996 



83 4260.00 5000 6.582 1002 0.5362 0.5008 
84 4320.00 5000 6.581 1002 0.5362 0.5008 
85 4380.00 5001 6.58 1002 0.5337 0.4984 
86 4440.00 5000 6.581 1002 0.5362 0.5008 
87 4500.00 5000 6.58 1002 0.5337 0.4984 
88 4560.00 50 00 6.579 1002 0v 5337 0.4984 
89 4620.00 5000 6.578 1002 0.5325 0.4972 
90 4680.00 5000 6.578 1002 0.5325 0.4972 
91 4740.00 5000 6.579 1002 0.5337 0.4984 
92 4800.00 5000 6.579 1004 0.535 0.4996 
93 4860.00 5000 6.58 1002 0.535 0.4996 
94 4920.00 5000 6.579 1002 0.5325 0.4972 
95 4980.00 5000 6.579 1002 0.5337 0.4984 
96 5040.00 5000 6.579 1002 0.535 0.4996 
97 5100.00 5000 6.579 1002 0.535 0.4996 
98 5160.00 5000 6.58 1002 0.5362 0.5008 
99 5220.00 5000 6.58 1002 0.535 0.4996 

100 5280.00 5000 6.58 1002 0.535 0.4996 
101 5340.00 5000 6.58 1002 0.5362 0.5008 
102 5400.00 5001 6.58 1002 0.535 0.4996 
103 5460.00 4998 6.579 1002 0.5325 0.4972 
104 5520.00 5000 6.578 1002 0.5337 0.4984 
105 5580.00 5000 6.578 1002 0.5337 0.4984 
106 5619.41 5000 6.578 1002 0.5325 0.4972 



DIRECT SHEAR TEST DATA 

Project: RICO ARGENTINE SITE OUOl 
Boring No.: ST18-3 
Sample No.: ST18-3 
Test No.: 5000 PSF 

Location: RICO, COLORADO 
Tested By: BCM 
Test Date: 11/7/11 
Sample Type: TRIMMED 

Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0'V42.0" 
Elevation: 

Step: 9 of 12 

Elapsed 
Time 
min 

Vertical Vertical 
Stress Displacement 

psf mm 

Horizontal Horizontal Cumulative 
Stress Displacement Displacement 

psf mm mm 

0.00 
0.02 

5000 
5102 

6.578 
6.578 

1002 
1358 

0.5325 
0.5398 

0.4972 
0.5045 



DIRECT SHEAR TEST DATA 

Project: RICO ARGENTINE SITE OUOl 
Boring No.: ST18-3 
Sample No;: ST18-3 
Test No.: 5000 PSF 

Location: RICO, COLORADO 
Tested By: BCM 
Test Date: 11/7/11 
Sample Type: TRIMMED 

Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0"-42.0" 
Elevation: 

Step: 10 of 12 

Elapsed Vertical Vertical Horizontal Horizontal Cumulative 
Time Stress Displacement Stress Displacement Displacement 

rain paf mm psf mm mm 

1 0.00 5143 6.578 1512 0.5764 0.5045 
2 0.10 4986 6.578 1383 0.5983 0.5264 
3 0.25 4998 6.578 1359 0.5971 0,5252 
4 0.50 5000 6.579 1348 0.5971 0.5252 
5 1.00 5000 6.579 1350 0.6008 0,5289 
6 2.00 5000 6.579 1356 0.6032 0.5313 
7 4.00 5000 6.58 1356 0.6044 0.5325 
8 9.00 5000 6.58 1356 0.6056 0,5337 
9 16.00 5000 6.58 1356 0.6093 0.5374 

10 25.00 5000 6.58 1358 0.6117 0.5398 
11 36.00 5000 6.58 1358 0.6142 0.5423 
12 49.00 5000 6.58 1358 0.6154 0.5435 
13 64.00 5000 6.58 1358 0.6166 0.5447 
14 120.00 5000 6.58 1356 0.6203 0.5484 
15 180.00 5000 6.582 1358 0.6251 0.5532 
16 240.00 5000 6.583 1358 0.6325 0.5606 
17 300.00 5000 6.583 1358 0.6373 0.5654 
18 360.00 5000 6.583 1358 0.6422 0.5703 
19 420.00 5000 6.585 1358 0.6471 0.5752 
20 480.00 5001 6.589 1358 0,6507 0.5788 
21 540.00 5000 6.591 1358 0.6532 0.5813 
22 600.00 5000 6.591 1358 0.6556 0.5837 
23 660.00 5000 6.594 1358 0.6605 0.5886 
24 720.00 5000 6.596 1358 0.6617 0.5898 
25 780.00 4998 6.595 1358 0.6641 0.5922 
26 840.00 5001 6.597 1358 0.6666 0.5947 
27 900.00 5000 6.598 1358 0.669 0.5971 
28 960.00 5000 6.599 1358 0.6739 0.602 
29 1020.00 5000 6.6 1358 0,6763 0.6044 
30 1080.00 5000 6.601 1358 0.6788 0.6069 
31 1140.00 5001 6.602 1358 0.6824 0.6105 
32 1200.00 5000 6.603 1358 0,6824 0.6105 
33 1260.00 5000 6.602 1358 0.6824 0.6105 
34 1320.00 5000 6.602 1358 0.6873 0.6154 
35 1380.00 5000 6.6 1358 0.6885 0.6166 
36 1440.00 5000 6.6 1358 0.6922 0.6203 
37 1500.00 5000 6.598 1358 0.6946 0.6227 
38 1560.00 5000 6.6 1358 0.697 0.6251 
39 1620.00 5000 6.599 1356 0.6983 0.6264 
40 1680.00 5000 6.601 1358 0.7019 0.63 
41 1740.00 5000 6.602 1358 0.7031 0.6312 
42 1800.00 4998 6.603 1358 0.7092 0.6373 
43 1860.00 5000 6.604 1358 0.7129 0.641 
44 1920.00 5001 6.603 1358 0.7129 0.641 
45 1980.00 5001 6.605 1358 0.7178 0.6459 
46 2040.00 5000 6.605 1358 0.7202 0.6483 
47 2100.00 5000 6.606 1358 0.7214 0.6495 
48 2160.00 5001 6.609 1358 0.7287 0.6568 
49 2220.00 5000 6.628 1358 0.750 0.6861 
50 2280.00 -5000 6.623 1358 0.7567 0.6849 
51 2340.00 5000 6.638 1358 0.775 0.7031 
52 2400.00 5001 6.643 1358 0.7884 0.7165 
53 2460.00 5000 6.637 1358 0.7787 0.7068 
54 2620.00 5000 6.632 1358 0.7714 0.6995 
55 2580.00 5000 6.627 1358 0.7641 0.6922 
56 2640.00 5000 6.624 1358 0.7592 0.6873 
57 2700.00 5000 6.621 1358 0.7543 0.6824 
58 2760.00 5000 6.618 1358 0.7507 0.6788 
59 2820.00 5000 6.618 1358 0.747 0.6751 
60 2680.00 5000 6. 615 1358 0.7458 0.6739 
61 2940.00 5000 6.612 1358 0.7446 0.6727 
62 2989.89 5000 6.613 1358 0.7421 0.6702 



DIRECT SHEAR TEST DATA 

Project: RICO ARGENTINE SITE OUOl Location: RICO, COLORADO Project No.: 60157757 
Boring No.: ST18-3 Tested By: BCM Checked By: WPQ 
Sample No.: ST18-3 Test Date: 11/7/11 Depth: 12.0"-42.0" 
Test No.: 5000 PSF Sample Type: TRIMMED Elevation: 

Soil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Step: 11 of 12 

Elapsed Vertical Vertical Horizontal Horizontal Cumulative 
Time Stress Displacement Stress Displacement Displacement 
min psf mm psf mm mm 

1 0.00 5000 6.613 1358 0.7409 0.6702 
2 0.01 5045 6.612 1530 0.7409 0.6702 



DIRECT SHEAR TEST DATA 

Project: RICO ARGENTINE SITE OUOl 
Boring No.: ST18-3 
Sample No.: ST18-3 
Test No.: 5000 PSF 

Location! RICO, COLORADO 
Tested By: BCM 
Test Date: 11/7/11 
Sample Type: TRIMMED 

:oil Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 
remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

Step: 12 of 12 

Project No.: 60157757 
Checked By: WPQ 
Depth: 12.0"-42;0" 
Elevation: 

Elapsed Vertical Vertical Horizontal Horizontal Cumulative 
Time Stress Displacement Stress Displacement Displacement 

min psf mm psf nun mm 

1 0.00 5104 6.612 1747 0.7567 0.6702 
2 0.10 4979 6.612 1613 0.7604 0.6739 
3 0.25 5000 6.611 1563 0.7567 0.6702 
4 0.50 5000 6.611 1541 0.7567 0.6702 
5 1.00 5000 6.611 1537 0.7567 0.6702 
6 2.00 5000 6.613 1530 0.7567 0.6702 
7 4.00 5000 6.613 1538 0;7592 0.6727 
8 9.00 5000 6.614 1538 0.7641 0.6775 
9 16.00 5000 6.613 1538 0.7628 0.6763 

10 25.00 5000 6.614 1538 0.7641 0.6775 
11 36.00 5000 6.613 1538 0.7653 0.6788 
12 49.00 5000 6.612 1538 0.7653 0,678B 
13 64.00 5000 6.612 1538 0.7677 0.6812 
14 120.00 5000 6.612 1538 0.7702 0.6836 
15 . 180.00 5000 6.613 1538 0.7726 0.6861 
16 240.00 5000 6.611 1538 0.7762 0.6897 
17 300.00 5000 6.611 1538 0.7787 0.6922 
18 360.00 5001 6.611 1538 0.7787 0.6922 
19 420.00 5000 6.61 1538 0.7775 0.6909 
20 480.00 5000 6.612 1538 0.7775 0.6909 
21 540.00 5000 6.615 1538 0.786 0.6995 
22 600.00 5000 6.616 1538 0.7872 0.7007 
23 660.00 5000 6.616 1538 0.7909 0.7043 
24 720.00 5000 6.618 1538 0.7945 0.708 
25 780.00 5000 6.619 1538 0.7994 0.7129 
26 840.00 5000 6.618 1538 0.8067 0.7202 
27 900.00 5000 €.62 1540 0.8091 0.7226 
28 960.00 5000 6.623 1538 0.8116 0.7251 
29 1020.00 5000 6.622 1538 0.814 0.7275 
30 1080.00 5000 6.624 1538 0.8152 0.7287 
31 . 1140.00 5000 6.625 1538 0.8189 0.7324 
32 1200.00 5000 6.625 1538 0.82i3 0,7348 
33 1260.00 . 5000 6.626 1538 0.8226 0.736 
34 1320.00 5000 6.627 1538 0.8262 0.7397 
35 1380.00 5000 6.627 1538 0.8274 0.7409 
36 1440.00 5000 6.628 1538 0.8299 0.7433 
37 1500.00 4998 6.628 1538 0.6323 0.7458 
38 1560.00 5000 6.628 1538 0.8347 0.7482 
39 1620.00 5000 6.627 1538 0.8347 0.7482 
40 1680.00 4998 6.63 1538 0.8384 0.7519 
41 1740.00 4998 6.629 1538 0.8384 0.7519 
42 1800.00 5000 6.632 1538 0.8396 0.7531 
43 1860.00 5000 6.634 1538 0.6408 0.7543 
44 1920.00 5000 6.634 1537 0.8433 0.7567 
45 1980.00 5000 6.633 1538 0.8445 0.758 
46 2040.00 5000 6.635 1538 0.8469 0.7604 
47 2100.00 5000 6.637 1538 0.8494 0.7628 
48 2160.00 4998 6,638 . 1538 0.8506 0,7641 
49 2220.00 5000 6.638 1538 0.853 0.7665 
50 2280.00 5000 6.639 1538 0.8542 0.7677 
51 2340.00 5000 6.641 1540 0.8579 0.7714 
52 2400.00 5000 6.641 1538 0.8591 0.7726 
53 2460.00 5000 6.641 1538 0*8615 0.775 
54 2520.00 5000 6.641 1538 0.8628 0.7762 
55 2580.00 5000 6.643 1538 0.8652 0.7787 
56 2640.00 5000 6.642 1538 0;8652 0.7787 
57 2700.00 5001 6.642 1538 0.8676 0,7811 
58 2760.00 5000 6.643 1538 0.8689 0.7823 
59 2820.00 5000 6.643 1538 0.8689 0.7823 
60 2880.00 5000 6.643 1538 0.8701 0.7836 
61 2940.00 5000 6.643 1537 0.8713 0.7848 
62 3000.00 5000 6.643 1538 0.8737 0.7872 
63 3060.00 5000 6.644 1538 0.875 0.7884 
64 3120.00 5000 6.644 1538 0.8762 0.7896 
65 3180.00 5001 6.646 1538 0.8774 0.7909 
66 3240.00 5000 6.646 1538 0.8786 0.7921 
67 3300.00 5000 6.646 1538 0.8786 0.7921 
68 3360.00 5000 6.646 1540 0.8798 0.7933 
69 3420.00 5000 6.647 1538 0.8823 0.7957 
70 3480.00 4998 6.647 1538 0.8835 0.797 
71 3540.00 5000 6.65 1538 0.8847 0.7982 
72 3600.00 5000 6.652 1538 0.8871 0.8006 
73 3660.00 5000 6.651 1538 0.8859 0.7994 
74 3720.00 5000 6.653 1538 0.8884 0.8018 
75 3780.00 5000 6.652 1538 0*8896 0.8031 
76 3840.00 5001 6.653 1538 0.8908 0.8043 
77 3900.00 4998 6.656 1538 0.892 0.8055 
78 3960.00 5000 6.654 1538 0.8932 0.8067 
79 4020,00 5000 6.655 1538 0.8932 0.8067 
80 4080.00 5000 6.656 1538 0.8932 0.8067 
81 4140.00 5003 6.656 1538 0.8932 0.8067 
82 4200.00 5001 6.657 1538 0.8932 0.8067 



83 4260.00 5000 6.658 1538 0.8957 0.8091 
84 4320.00 5001 6.659 1538 0.8957 0.8091 
85 4380.00 5000 6.659 1538 0.8957 0.8091 
86 4440.00 5000 6.66 1538 0.8969 0.8104 
87 4500.00 5000 6.661 1538 0.8993 0.8128 
88 4560.00 5000 6.662 1538 0.9018 0.8152 
89 4620.00 5000 6.665 1538 0.9042 0.8177 
90 4680.00 5000 6.665 1538 0.9066 0.8201 
91 4740.00 5001 6.665 1538 0.9091 0.8226 
92 4800.00 5000 6.667 1540 0.9127 0.8262 
93 4860.00 5000 6.67 1538 0.9152 0.8286 
94 4920.00 5000 6.67 1538 0.9176 0.8311 
95 4980.00 5000 6.669 1540 0.9213 0.8347 
96 5040.00 5000 6.67 1538 0.9225 0.836 
97 5100.00 4998 6.671 1538 0.9249 0.8384 
98 5160.00 5000 6.672 1540 0.9298 0.8433 
99 5220.00 5000 6.672 1538 0.931 0.8445 

100 5280.00 5000 6.672 1538 0.931 0.8445 
101 5340.00 5000 6.671 1538 0.9322 0.8457 
102 5400.00 5000 6.673 1538 0.9322 0.8457 
103 5460.00 5001 6.672 1538 0.9334 0.8469 
104 5520.00 5000 6.67 1538 0.9322 0.8457 
i05 5580,00 5001 6.67 1540 0.931 0.8445 
106 5640.00 4998 6.67 1538 0.931 0.8445 
107 5700.00 5001 6.669 1538 0.931 0.8445 
108 5760.00 5001 6,67 1538 0.9298 0.8433 
109 5820.00 5001 6.668 1540 0.9286 0.842 
110 5880.00 5000 6.669 1538 0.9286 0.842 
111 5940,00 4998 6,669 1538 0.9286 0.842 
112 6000.00 5000 6.669 1538 0.9274 0.8408 
113 6060.00 5000 6.668 1538 0.9274 0.8408 
114 6120,00 5000 6.668 1538 0.9261 0.8396 
115 6180.00 5000 6.667 1538 0.9261 0.8396 
116 6240.00 5000 6.666 1538 0.9249 0.8384 
117 6300.00 5000 6,666 1538 0.9249 0.8384 
118 6360.00 5000 6.666 1538 0.9237 0.8372 
119 6420.00 5003 6.664 1538 0.9237 0.8372 
120 6480,00 4998 6,664 1538 0.9237 0.8372 
121 6540.00 5000 6.664 1538 0.9237 0.8372 
122 6600.00 4998 6.664 1538 0.9225 0.836 
123 6660,00 5000 6.663 1538 0.9213 0.8347 
124 6720.00 5000 6.662 1538 0.9188 0.8323 
125 6780.00 5000 6.661 1538 0.9176 0.8311 
126 6840.00 5000 6,661 1538 0.9164 0.8299 
127 6900.00 5000 6.66 1538 0.9127 0.8262 
128 6960.00 4998 6.659 1538 0.9115 0.825 
129 7020,00 5000 6.657 1538 0.9091 0.8226 
130 7080.00 5000 6.656 1537 0.9054 0.8189 
131 7140.00 5000 6.655 1538 0.9042 0.8177 
132 7200.00 5001 6.652 1538 0.8981 0.8116 
133 7260.00 4 998 6.651 1538 0.8957 0.8091 
134 7320.00 5001 6.64 9 1540 0.8944 0.8079 
135 7380.00 5001 6, 651 1538 0.892 0.8055 
136 7440.00 5001 6.648 1538 0.8908 0.8043 
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Project: RICO ARGENTINE SITE OU01- Location: RICO, COLORADO Project No.: 60157757 

Boring No.: ST18-3 Tested By: BCM Checked By: WPQ 

Sample No.: ST18-3 Test Date: 11/7/11 Depth: 12.0"-42.0" 

Test No.: 50Q0 PSF Sample Type: TRIMMED Elevation: 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 

Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

File: C:\GeoComp_SHEAR\Software\Shear\RICO\CONSTANT LOAD TEST ST18-3 5000 PSF\ST18-3 5000 PSF trial 2.dat 

Mon, 28-NOV-2011 14:11:29 



RESIDUAL SHEAR TEST 
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HORIZONTAL DISPLACEMENT, mm 
0.8 1.0 

Project: RICO ARGENTINE .SITE OU01 Location: RICO, COLORADO Project No.: 60157757 

Boring No.: ST18-3 Tested By: BCM Checked By: WPQ 

Sample No.: ST18-3 Test Dote: 11/7/11 Depth: 12.0"-42.0" 

Test No.: 50Q0 PSF Sample Type: TRIMMED Elevation: 

Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 

Remarks: SPECIMEN SUBJECTD TO CONSTANT LOAD TO DETERMINE CREEP DEFORMATION 

File: C:\GeoComp_SHEAR\Software\Shear\RICO\CONSTANT LOAD TEST ST18-3 5000 PSF\ST18-3 5000 PSF trial 2.dat 

Mon, 28-NOV-2011 14:1T :49 



AZCOM Laboratory Miniature Vane Shear Test for 
Saturated Fine-Grained Clayey Soil 

ASTM D 4648 

750 Corporate Woods Parkway Vernon Hills, Illinois 60061 Phone:(847)279-2500 Fax:(847)279-2550 

Peak and Remolded Shear Strength 

Time (s) 

Project: 

Project No. 

Boring: 

Sample No. 

Depth (ft): 

RICO ARGENTINE SITE OU01 

60157757 

ST-18-2 

Trial 2 

0.0"-30.0" 

Vane: 

Diameter 

Height 

K 

Large 

0.500 in. 
1-000 in. 
3772 ft"3 

Test Depth in Sample: 4.0" 

Remold Revolutions 20 

Peak Shear Strength(psf): 1245 

Peak Remolded Strength(psf): 271 

Sensitivity: 4.6 
Material Description: LIME TREATMENT SOLIDS - POND 18 - REDDISH BROWN 

Moisture Content: 472.3% 
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Vo ^0 o.%oJt o^srS oc 

185 



Prior Laboratory Data 

2011 Investigations, Analyses and Evaluations | Part A 



1 
.a 

\§ 
-I 

I 

vj 

. U& SXHHOMD'SIEVE SIZE 
• ;/e* «4 wio -8o -ioi»«o»co»aoo 

re*! 

i 

. Y 

* * 

6ram soe m mlumstefts 
| easatcft i WBww1 mm-H 
1 location depth • -• oassncatjoh k£? 
I B-S 
1. "• . a.0t*t« VNlfcr—iE-OHhm S«tf -imks«M^(50 
1 e-0 «hi cb (cm) ; 

ua miOAm sevc size JMP* #4 «IO #201MO.tt60lNOO#ZOO; 

S*» 

!" 

f 9A 

imiiBaiiiiiiiiBiai 
UIISBBmilllEl^SigB IIIIIBBMBH1III 1B» iiniiamHiii'iniMi iiii«aaaaiHiii:ia:ai iniiaamiutiifBiui iiiuiBMiuiiiwa IMIIIBBBilllfll'JBH tniisaawiuiMaifli 
tuiBBanGiMiiiisaiai iiisiHamiiuiiiisniMi miiHMuiirmai 
iniaaaMBii HI IHJBI 
iiiiaiBMiiiiiciaiai :iinaiinaHiHii8:ian !Ht8RflHHIUtlliSa«l 
!UiiBaaaiii!iii.(H« IHIBIBMI lIIg:JB!BI 
IIIIIIBBBII1II8 !•« 

mi tiaaai iiiEBiiiBiiiiiBa! uuiiisnaHiiiuaiiiHiBaiirigei jiiiiiaaaihiiiiBiiaaiiiiiai iiiiMBaiwiiirBuawMiiB IIIIUBBHII lliaatlBKIII.Ilia inn !••••! iieaaiiaa'tLina 
niilffHffiBBIillltafBSWi'llllB 

niutaaatniiBtaBB^iiiia 
iiiiifl«awwtiiiiBiiaw:i:iiia ! iiiiiiiaissi nirBiiaaiiiiiii 
iiii iaMaMK'iMMiaa^i ma hllll IBHHII lll^aitllflllillll [j!Eiiiiaaa»ji(i>iBi2uiirii8B i iiiiiBBMiiiiiiiiauRaiiriiiR MIIIIIBBBail-IIIIBIiBBlilllB i lllllBRIIHI IIII BIllMlllfl MHII IBBIBBII llirailBBIIUIiaB [<iiiiiBa«iriiii'Biiiaiiiiiii 

[IIII|ilB«MHr:IIIKBiaBBIII!IIBB 

muiiiiaa 
SMmilllBSH 
BBBiiuiiaaB milillBSB 
BWIIIIIBB1 
BaHlllllBBB 
HIIIIIHI 
BMIIHISMHa HllliilBBB 
•BHIIISIBB1 
miiiiisai 
BBBIIIIIIBHI 
HllllSRBl •aamiiiaiaa 
BHUIIIIIBBI niiiiiiai 
•UUItllHl 
•BilltlllBBia 
miuiiaaa •aBiiuiiflflii 

'SHOW sag wfklLUMETBW ' 
muiIftpm* Imamm -aSf^r 

:I 
? 
t GRADATION CURVES 

PLATE A-4A 



# 

15 v 

•H*-; 

u.a srewwno SEvesire 
- if H^fiA' s/ef «4 mc ttgg **o*souoo»2Qo 

GRAM SOS M MHUMCTERS 
• CORhJLS HsriPPw W stTMeu* 1 

LOCATION OCPTM CLASS4nCATI0« \ . , 
FfM.CM AlmAA 

"""" ljlM l tUP" 
:8M** :t* LI. ftwifti FIN t*Wi«SiR«llk SlKNVfM) 

M 

W8C 
«• 
£ 

8.  
£, 

US. SPUMMAO S£V£ SIZE 3f l-Mf3^3^*4 «IO ttatHKOHSOWXHWOO 

\ 

1 tllLIIIMMIl! llllBBBItllllBBBB 
ijiiianiaiiiiiiaBaBmiiMaa Hill • laiBIHIIIBBBHIIIIBaBB MiirBiaiaiiriiiaaaBmiiiBBflB i-:tiii-aMsaiHiBB«am!!iiaiiaHH uniaiiBBiuiiiaaBBmiiiBBaa 
lilllllllHilll lll*a«!llll«BM i:iiii:aiiaaiiriiiaaawiiinaaaa i iiiiit««aiiMiBiBaaiiiiiiaaaB inn auiaaiiiiiiaaaaiiiiiiiaaaa SIB 

GRAM SOC M wllinctchs 

LOCATION OCPTN CLASSTICATKM KEY 

• •>• .Oiilar»l,Mnr- 8?*vA S£[ty Ctero nn uCtvM Qrtvit -
wacskiW CSU-GCJ 

RNWB»4 . *C; SuNy Qr«vNBMC«iMM(OP> 

m 

GRADATION CURVES 

- PLATE. A-48 



# 

s 

6»- • 
IS • 

i "* I 
t I W * %,» I J. 

HI >•< IE O Q 

€ 
I I < , a a 

f I u 

1 

SAMPLE NO.. ngPTH - ELEVATION-
snil Sandv Gravel and GiraVellVSand ;(GM^SM> 
I orrATinisl Out Aboyg Bt^ Loulii Adit 
OPTIMUM MOISTURE CONTENT 7-5 Percent 
MAXIMUM DRV nFNSITV 133 Pounds Per Cubic Foot 
METHOD OF r.OMPAr.Tlf)Kl ASTM 0-1557 Method C 

rtiQISTWRE #NTENT IN X OF DRY WEIGHT 

150 
10 

WO 

f 

5120 

100 

90 

20 

COMPACTION TEST DATA 

25 
A 

• _ .i 

-1 '• 

' ' ' 5 

EERQ AIR 
VOIOS CURVE 

6s-2«7 

1 : 

I " . . . . 

! • v M 
! i \ 

-

•: * 

• -

®5B,1 IRKV. «-87> 

MIMaa B MOOM 

PLATE A-5A 



I 

SAMPLE NO • DEPTH ~ 
•jsO-il BfroWn Siltv Clavsv Gravel (GM-GC) 

ELEVATION-

t OOATIQN Dolores RiverBankMat«mI 
OPTIMUM MOISTURE CONTFNT I I Percent 
MAXIMUM DRY HFN^ITY I 31 Pounds Per Cubic Foot 
METHOD OP nOMPArTlON &STM B- I SS? Mathod G 

SO 

MOISTURE CONTENT IN % OF WW WEIGHT 
5 1 10 \ \ .:T*r .. 20 25 

140 

;; -v ' « • r+y 

ZERO AIR 
VOIOS CURVE 
t Gss2<8 \ \  

X 

•* : 

*>00 

C 
w 
5 120 

m 
z til o 

iE no p- '• 

too 

so 

COMPACTION TEST DATA 

IMUMB8 S MOORS 

ess'.t tnev. 4-97) PLATE A-5B 



Potential Borrow Sources Geotechnical Properties 

GRADATION 
j • (cumulative percent passing) 
I-- Sample ID 
: -V ' • • St. Louis Poods Site Sources Off-Site Sources 

Mountain Mountain 
Line Camp Hay Camp Stone Pit Stone Pit -

Sieve TP2O0O4A-1 TP20004A-2 TP20004a TP20004C TR20004D Pil Pit Top Sol) 3/4" 
4" 88 82 100 " 100 100 too 100 too 82 
3" !: . 88 80 97 . 97 100 100 100 100 80 

f 81 79 • 94 89 100 100 100 >;168- 57&' 
2" : 80 75 92 87 98 100 100 100 75 

1.5" -Tiw' 69 '•MS. 82 100 100 100 !69-, • 
1" 63 62 72 76 •'?8> . 100 ' 100 ' 100 62 

3/4" 60 58 64" 72 98 100 100 58 
1/2" 53 49 53 65 79 . 96 99 100 # I 
3/8 49 ' 46 ••4ft" 60 77 95 " 99 >IHQ: ' M, 
#4 41 38 26" 54 68 . 90 99 " 99-' 38 
#8 i 34 80", . ,4S- 62 87 98 98 • 

#16 28 24 25 42 ' ' 56 85 98 is- 24 . 
#30 . 23 22 36 >60! 80 97 ' . 92 20 
#40 21 17 •21':: 32 ' 76 96 91 - "17>' 
#50 • .. 18 15 18 29 : 40 68 M: 88 15 •, 
#100 14 : 12 >14'. 24 '28 47 93 75 T2n-
#200 1,,.:; -• 13 ..-ML- .  1 2 ' :  , 22 - 24 36 : . . 85 65 10 , 

ATTERBERG L MJTS 
Mountain Mountain 

Line Camp Hay Camp Stone Pit - Stone Pit -
index Value (%) 7P20004A-1 TP20004A-Z TP20004B TP20004C TP20004D, Pit Pit Top Soil 3/4" 

Liquid limit 26 28 31 26 21 21 28 29 noLL 
Plastic Limit 18 18 • 20 18 . W> 18 20 19 no PL 

Plasticity index ,i:V ,ii>- 8 3 a 1.0 non plastic 
Moisture Content •• 14.9 - • 12.4 13;8 11 8 • ,14.9 4.1 -42.1 • 47 



• ~ •<; . — -  ;  '  '• Agronomic Data — • • • • • 

' • • • ; / " ' ;;'w 
N -ppm 

" Bicarb Bray Weak ' Organic Saturated Paste Extract ' •• Neutralization * Acid Acid-Base 
mm- N -ppm P -ppm P -ppm K -ppm •pH Matter CEC Saturation . Mg Ca Na SAR Mg- Ca " CaC03 "T:- :gr; *- Potential Potential Potential 

Sample ID mmho/cm as N03 as P as P as K fas units as% meq/100 Percent Meq/L Meq/L Meq/Lv *• : as ppm- as ppm Tn/1000Tn Tn/1 OOOTn I n'1 OOOTn 

St. Louis Ponds Site Sources 
TP2C04 4A-a 78 6.9 1.2 •17.1 ' 232 - 2992 0.825 0.197 8 25 6.15 2.10 
TP2004 4A-b 70 - 1.0 13.4 " •*$&;.• 2332 1.08 0.041 10 80 1 28 9.53 
TP2004 48 1 54 81 0.6 16.0 190 2851: 3.286 • 0.036 32 90 1.13 31.70 i 
TP2004 4C sir. ! -J2;'? 72 78 1.0 1 0 8  . : 94 1957 0.365 0.015 3 65 • 0.48 " 3.16 
TP2004 4D ' •'! !: 1 2 , * ¥ ,69. 7.9* 1.3 11.0 89 2023 2.212 0.048 • 2210 1.50 20.60 

Off-Site Sources 
Line Camp Pii - Top Soil - 1 68 77 1.3 8.0 117 ' 1378 " 1.541 ' • 0.068 "t.istoi- 2,14 13.30 
Line Camp Pit {earlier sample) 151 7.6 2.1 ' 10.7 7 ' -v 187 1752 
Hay Camp Pit 0 34 6 26 304 67 2.4 1 4 2  43.7 0,72 2.41 0.57 314 2152 0 117 0.021 1.17 0.66 0.51 
Hay Camp Pit (earlier sample) 270 71 3.3 12.3 246 1910 
Mountain Stone Pit - Top Soil 1.76 91 .5 £> ,.-3 111 75 1.9 : 16.1 49.3 3.85 13.8 1.38 ' 0.47' 253 2740 1.336 0.019 e •?t3l4! 0.59 12.8 • • 
Mountain Stone Pit - 3/4" *- 0.31 1 i'gri;.:. . . . . .  8 3 0.5 " 9.2 : : 2S*SL.:'. " 0.48 2.25 0.95 0.82 78 1670 1.847 . 18.5 1.18 17.3 . 

USDATexturalData (see note) : Total SoilSMetals Data ̂ Nitric Acid Digast)f3S~ Plant Available Soil Metals Data (Bicarb DTP A) 
• >. . - x. • :J : t — Percent ' 

(mg/kg) 
.... ........ . . ~ ~™ - 7 

Percent Percent Percent USDA Course (mg/kg) (mg/kg) 

Sample ID Sand Silt ciay -7 Class Fragments i: m- Cd Cu .... •y'Fie if ~± , Pb • iMrT f" .. iMo'f.-i 'JZrti ,j :i--:'SI- •-' 7,.. •i'G'Ui- -7 Fe Mn Zn 

St. Louis Ponds Site Sources 
... . V 

777 — 1- 7" " 

TP2004 4A-a . ; 68.8 18.8 1 2 5  silty loam 36.0 49.4 8.4 48.4 . 22100' 187 1250 <1 0 230 ' 
TP2004 4A-b 70.0 16.3 13.8 silty loam 36.0 I 46.9 7.6 38.6 . . 21200 : 60.1 1110 <1 0 161 
TP2004 4B 63.8 18.8 17.5 silty loam 47.0 11.8 47.0 ' 30800 116 1720 32 240 
TP2004 4C 65.0 18.8 16.3 silty loam 13.0 2.8 1 5 5  t'7780i|;s 23.5 ; 353 <1 0 45.4 :i 
TP2004 4D 66.3 1 8 §  .15.0 • silty loam 22.5 7.0 54.7 VlrTSlOp' •• 328 837 '• 413 • 72467;! 

Off-Site Sources ; 
Line Camp Pit - Top Soil ' 60.0 21.3 silty loam •31.0' : OSSiSJ"' 15.4 *- 117 • 'L30800r 613 2130 • 3.6 i 920 ' 1 • 
Line Camp Pit (earlier sample) '7. 7 I ' 0.6 • 4$ ' . :j!2f - " 
Hay Camp Pit •46.3 31.3 loam <2.0 ' ; 7 I NT' 7 3.4 : NT 7tffh 12 NT :.<Mr NT 
Hay Camp Pit (earlier sample) i ' 

NT 
07 1.5 : 38 •• T 7  ' . ; t : 3 7i • • 

Mountain Stone Pit - Top Soil, 46.3 32 5 21.3 loam 0.0 29.1 2I7-". 14.8 7970 12.5 384 • 7 <1.0 46.1 
T 7  ' . ; t : 3 7i • • 

Mountain Stone Pit -3/4" 7*- i87,S . • 8.8 ::,;r 3.8 : llolrtiy;Sa(id:: * ' 8 0 . 4 '  i ~ 160 ,, 11100 15.8 ' ' 4 5 9  >  .  <1.0 • 136 •  . • • • • • • • - . 777.-™-...7.7. •' .7777, 

Note: rial over 3/4" 
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AECI Site: RICO ST LUIS DRYING CEEbfiineer C. SANCHEZ 
Sounding: CPT-01 Date: 10/31/2011 03:51 
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SBT Soil Behavior Type (Robertson 1990) 



AECI Site: RICO ST LUIS DRYING CEEbfiineer: C. SANCHEZ 
Sounding: CPT-02 Date: 10/31/2011 02:50 
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EGG AECI Site: RICO ST LUIS DRYING CEEb§ineen C. SANCHEZ 

Sounding: CPT-03 Date: 10/31/2011 03:24 
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SBT: Soil Behavior Type (Robertson 1990) 



EGG AECI Site: RICO ST LUIS DRYING CEEbftineer: C. SANCHEZ 

Sounding: CPT-04 Date: 11/1/2011 08:03 
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5 AECI Site: RICO ST LUIS DRYING CEEk>8ineer C. SANC 

Sounding: CPT-05 Date: 11/1/2011 07: 
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EGG AECI Site: RICO ST LUIS DRYING CEEbftineer: C. SANCHEZ 

Sounding: CPT-06 Date: 10/31/2011 01:31 
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Photos (cont.) 

2.70 - Station 15+00 to 14+50 
2.71 - Station 14+50 to 14+00 
2.72 - Station 14+00 to 13+50 
2.73 - Station 13+50 to 13+00 
5.1 - Photo of Representative Riprap Bedding in Test Pit TP2011-FD1 
5.2 - Photo of Representative Riprap Bedding in Test Pit TP2011-FD6 
5.3 - Photo of Representative Riprap Bedding in Test Pit TP2011-FD7 
5.4 - Photo of Representative Riprap Bedding in Test Pit TP2011-FD8 
5.5 - Photo of Representative Riprap Bedding in Test Pit TP2011-FD13 
5.6 - Photo of Representative Riprap Bedding in Test Pit TP2011-FD14 
5.7 - Photo of Representative Riprap Bedding in Test Pit TP2011-FD15 

Appendices 

Appendix B1 - Field Data Log 
Appendix B2 - Grid Data 
Appendix B3 - 100-year Flow Rate Calculations 
Appendix B4 - Manning's 'n' Calculations 
Appendix B5 - HEC RAS Output Tables / Cross-Sections 
Appendix B6 - Riprap Scour Calculations 
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1.0 Purpose of Flood Dike Assessment 
This Section of the report describes the data collected and analyses performed to support the 
assessment of the scour potential of the Rico flood dikes. In general, the analyses consisted of: 
1) the development of the 100-year flood hydrology; 2) the hydraulic analysis of the Dolores 
River at the Rico site using the 100-year flood flow; and 3) evaluation of the existing riprap slope 
protection based on the inundation area and velocities determined by the hydraulic model. 

2.0 Data Collection 

2.1 Site Visit 

AECOM staff performed a site visit to assess the condition of the flood dike and the riprap on 
the dike and gather information for the analyses. The information gathered consisted of photo 
and video documentation and test pit samples. 

Prior to arriving on site, river stationing was established and survey stakes were placed at 100-
foot intervals along the left (east) river bank. A general assessment was performed by walking 
the length of the flood dike to determine the locations to document representative riprap 
condition and dig test pits. During the general assessment, the flood dike and riprap cover were 
categorized into six representative reaches. To record the stations and locations of the flood 
dike, continuous photo coverage was taken along the six reaches described below. 
Representative photos for each station segment documented are included in Photo 2.1 through 
Photo 2.73. A list of the photos and video taken for the reaches is included in the Field Data 
Log in Appendix B1. 

A system of collecting riprap data was developed by providing a surficial stone count within a 
six-foot by six-foot grid, constructed of PVC pipe and placed on the slope at the established 
locations. Visible surface materials were divided into five categories; 1) fines, 2) 1/3-inch to 3 
inches; 3) 3 inches to one foot; 4) one foot to two feet, and 3) over two feet. This information is 
included in Appendix B2. At the time of the field survey, the 100-year water surface elevation 
was unknown. For this reason, some grid data was obtained where significant freeboard exists 
above the riprap. These locations were identified with an A' designation to correspond with the 
'B' designation of the riprap grid, referring to a grid lower on the slope. Slope data was also 
collected at each grid location. A summary of the grid data collected is included in the Field 
Data Log in Appendix B1. 

To gather information on the riprap bedding, test pits were excavated and documented. Fifteen 
test pits were completed, most using a 'mini-excavator'. The mini-excavator was not available 
the first day of the site visit, so the initial test pit (TP2011-FD7) was dug by hand. Samples were 
taken from several test pit locations for gradation testing to determine the filter compatibility. 
The analysis and lab results are presented in Section 5.0. The test pit locations and the video 
log documentation are summarized in the Field Data Log in Appendix B1. Figure 2.1 shows the 
Stationing and the Grid and Test Pit locations. 

2.2 Past Studies and Information 

In addition to the data obtained in the field, past reports and information on riprap design and 
construction were reviewed. The reports are summarized in chronological order below: 
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o June 11, 1981 - Water Quality Application (Anaconda, 1981a). This memorandum 
describes riprap stabilization along 2,600 feet of the east bank of the Dolores River 
including 1,200 cy of riprap bedding and 3,500 cy of riprap. Based on the drawings 
included with the memorandum, the riprap has a D50 of 15-inches and is 24 inches thick 
on top of eight (8) inches of riprap bedding. A plan view shows riprap extending from the 
south end of Pond 5 to the north end of Pond 18. 

o August 26, 1981 - Addendum No. 1 (Dames and Moore, 1981b). This addendum 
provides a description of the pre-bid site visit and answers to questions raised during the 
visit. The original bid documents were not located. 

o August 27, 1981 - Addendum No. 2 (Dames and Moore, 1981c). This addendum is a 
revision for the riprap gradation from D50 =15 inches to D50 = 18 inches, It also states a 
bid date of 9/4/81 with an award date of 9/14/81. 

o October 6, 1981 - Application to COE (Anaconda, 1981b). This application is for 
extension of riprap along the settling ponds. The ponds were to be extended by 
approximately 900 LF. Estimated volumes are 1,100 cy and 300 cy of riprap and 
bedding, respectively. Accompanying figures (3) dated September 25, 1981 show the 
riprap extending half way up Pond 18 to north of the 'Leachate Basin'. The figures in the 
report show the area map, plan, and section. 

o November 13, 1981 - Memorandum describing construction observation and Quality 
Assurance of the Stabilization project (Dames and Moore, 1981d). Issues noted 
included: 

o the 100 year flood level was higher than calculated due to road construction so 
the bank was raised "a foot (or so)" to accommodate; 

o crushing operations produced too much silty fines and it was recommended that 
the material be "screened and/or cleaned to meet the specifications"; 

o a density test indicated that the riprap specific gravity (S.G.) was less than 
specified and recommended increasing the D50 from a range of 15 to 18 inches 
to a range of 18 to 21 inches. "This was done in most areas"; 

o rock delivered prior to the week of October 12, 1981 included "unsatisfactory slab 
type". It was recommended that these be placed only in the top one-foot of the 
freeboard area; 

o riprap at the toe settled some "due to a somewhat compressible 
foundation .and equipment travel," Larger size riprap was placed 
continuously along the toe in two critical areas; 

o A few areas at the north end of the bank stabilization were irregular in placement 
and contained some minor voids with a lack of smaller rocks; 

o vegetation may require reseeding; 
o the access road along the bank was not filled in and graded1 as designed for 

about 200 to 300 feet on the north end of the stabilization; 
o specifications and a cost estimate for extended stabilization, dated August 12, 

1982, show: 1) 280 cy of bedding or 1,000 cy of filter fabric and 1,200 cy of 
riprap, obtained from onsite; and 2) gradations for both D50 = 18 inches riprap 
and riprap bedding. 
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o August 12, 1982 - Flood Protection Construction Technical Specifications and Cost 
Estimate (Dames and Moore, 1981d). These specifications included riprap and bedding 
gradations, and quantity and cost estimates for the extension of the flood protection. 

The available documents provide a good understanding and basis for comparison to the field 
observations. The specifications for the original riprap protection were not located; however, the 
available construction documents (Addendum No. 2 and the Construction Observation Report) 
provided the specified riprap gradation. 

2.3 Results of Data Collection 

During the field observations, good quality riprap was found along most of the flood dike, with 
some exceptions. A few minor areas where riprap was sparse or non-existent were noted and 
are discussed further in Sections 5.0 and 6.0. These areas should be supplemented during the 
interim repair as discussed in Section 6.0. 

The riprap in Reach 1 and Reach 2 appears to be smaller than required in the construction 
specifications (Dames and Moore, 1981d). The thickness of the riprap found in the test pits was 
generally two feet or more. The riprap bedding sampled appears to be representative of the 
riprap bedding but did not meet the construction specification. The riprap bedding gradation is 
discussed further in Section 5.0. 

3.0 Flow Rate Development 
This section describes the development of the 100-year flood based on regression equations 
and summarizes previous studies for the 100-year flow. 

3.1 100-Year Flow Development 

Four methods were used to compute values for the 100-year flow for comparative purposes. 
These methods used either: 1) regression equations based on basin characteristics including 
area and elevation; or 2) flood frequency analysis based on stream gage data. These flows 
ranged from 2,140 cfs to 2,800 cfs, as shown in Table 3.1. 

Methodologies 1, 2, and 3 all use the respective regression equations shown in Table 3.1. "The 
Regional Regression Equations for Estimation of Natural Stream flow Statistics in Colorado," 
was published in 2009 (Methodology 3) and supplants the publications for Methodologies 1 and 
2 due to additional data. 

Methodology 4 is one that is recommended by the USGS and allows for a separate comparison 
of the methods. For this methodology data from USGS stream gage 09165000, located 
downstream of the Rico site on the Dolores River, was used to perform a flood frequency 
analysis. The results of the analysis were translated upstream to the Rico site which has a 
smaller basin area using the equation shown in Table 3.1. This stream gage has 56 years of 
data to support analyses performed on the flow data. The calculations for the flow rates and the 
variable definitions are included in Appendix B3. The "expected probability method" was used 
in Methodology 4 computations. The expected probability adjustment is an attempt to correct 
for a certain bias in the frequency curve computation due to the shortness of the record (a 
sample rather than the entire population). The expected probability adjustment is most often 
used in estimates of annual flood damages and establishing design flood criteria, and is the 
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method used by the USACE as standard practice. The expected probability will add some 
conservatism to the traditional procedure. The computed 100-year curve flow at USGS stream 
gage 019650000 is 2,795 cfs which translates to a flow rate of 2,137 cfs immediately 
downstream of the Rico site; taken at the State Highway 145 Bridge. 

3.2 Previous Studies 

Two previous flood studies of the watershed were identified. These studies are: 1) "Flood 
Hazard Areas" by Dames and Moore (1981a); and 2) "Documentation for Hazard and Constraint 
Maps by Wilbur (1995). Several other studies adopted the results published by Chris Wilbur in 
1995 (Grayling Environmental, 2006; CWCB, 2000; and Matrix Design Group, 2004). 

Six different analyses were used to compute various return period flow rates in the Dames and 
Moore Report (1981). The analyses resulted in flows ranging from 2,120 to 3,064 cfs with a 
recommended flow was 2,720 cfs based on the Flood Frequency Analysis approach using the 
USGS stream gage data through 1981. 

The Wilbur report formulated a regression equation for the flow rate, which was later adopted by 
the CWCB (2000). This formula yields approximately 2,800 cfs as the 100-year flood flow for 
the town of Rico. Review of the CWCB publication indicates that the regression formula 
developed by Wilbur should be used for informational purposes only for comparison of peak 
flow values. In addition, they recommend using the USGS publication for computing peak flow 
values. 

3.3 Recommended 100-year Flow Rate 

As discussed above, Methodologies 3 and 4 are the most appropriate for the determination of 
the 100-year flow rates. Both supersede Methodologies 1 and 2, and data used in previous 
reports since more data is now available on which to base the regression equations and perform 
flood frequency analyses. Therefore, a flow rate of 2,200 cfs is recommended for the 100-year 
flow rate through the Rico site. 

3.4 Additional Flow Rates 

In addition, utilizing the preferred Methodology 4 and comparing to Methodology 3, a flow return 
interval curve was developed. From this curve, flow rates for lesser return intervals could be 
estimated, and were modeled as discussed in Section 4.0. Calculations for the development of 
this curve are included in Appendix B3. 

The 10-, 25- and 50-year return interval peak flows were modeled to provide a basis for 
accommodating potential more frequent flood flows during construction. 

The measured peak flow at the stream gage since 1981 is 2,170 cfs, which occurred in 1984. 
The spring of 1995 saw a similar measured peak flow of 2,140 cfs. The 2,170 cfs flow rate was 
translated upstream using the USGS equation (USGS, 2000), which resulted in an estimated 
flow of 1,660 cfs at the Rico site. This equates roughly to the 25-year return event based on the 
return interval curve that was developed as described previously. This indicates that the riprap 
protection for the flood dike designed and constructed in 1981 and 1982 has withstood at least 
the 25-year return period flood without significant degradation. 
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4.0 River Modeling 

4.1 Model Development 

4.1.1 Modeling Approach 

A HEC-RAS model was developed to route flow in the Dolores River from north of the flood 
dikes (Station 54+45) to approximately 900 feet downstream of the Highway 145 bridge 
(Station -9+15). The river stationing is shown on Figure 2.1. Geometric data and model 
parameters were derived from multiple sources using standard hydraulic modeling practices. 
The following subsections describe the methodology, data, and assumptions used for 
development and validation of the hydraulic model. 

HEC-RAS Version 4.1.0 (USACE, 2010) was used to model steady-state flows allowing a 
mixed flow regime. Normal depth was used for both upstream and downstream boundary 
conditions. Channel slopes of 0.008 ft/ft and 0.017 ft/ft were used to calculate normal 
depth at the upstream and downstream boundaries, respectively. These slopes were 
derived from the river channel water surface as represented in the August 2011 site 
topographic data described in Part A of this report. 

4.1.2 DEM Development for GIS 

The CAD contour lines were used to develop the Digital Elevation Model (DEM) for GIS, which 
provided the surface file needed for the HEC-GeoRAS that integrates HEC-RAS with GIS. The 
Spatial Analyst tool, Natural Neighbor in ArcGIS v 9.3 (ESRI, 2010) was used to create an ESRI 
GRID surface from the points. 

4.1.3 Flow Rates 

The 100-year flow rate of 2,200 cfs, established in Section 3.0, was modeled as a steady-state 
flow in HEC-RAS. In addition, the flow rates of 1,275 cfs, 1,630 cfs, and 1,900 cfs, representing 
the 10-year, 25-year and 50-year return events, respectively, were modeled based on the return 
period curve described in Section 3.0. 

4.1.4 Cross Section Locations 

Channel slope, variation in geometry and curvature, critical locations, pond locations, and 
highway crossings were considered when selecting cross-section locations for developing the 
HEC-RAS model. Based on review of the topography in relation to observations made during 
field reconnaissance and requirements for the riprap analysis, a few critical locations where 
potential temporary and/or permanent mitigation measures may be needed were identified. 
Locations for the critical areas are shown in plan view on Figures 4.1 through 4,5. Model results 
at these locations are discussed below in Section 4.3. 

The first critical location was identified approximately 900-feet upstream of Pond 18, at Station 
48+35 (Figure 4.1). A swale in the left bank of the river, upstream of the man-made flood dike 
provides an avenue for high flows to flood the area north of Pond 18. If river floodwaters were 
to overtop the bank at this location, they would continue to travel south and directly into Pond 18 
and through the pond network at the site. The next critical location is at Pond 18 (Figure 4.2), 
where the dike elevation drops six or more feet and reduces the available freeboard protecting 
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the pond from the river. The critical section shown in Figure 4.2 represents the proposed 
interim solids management storage area to be located in Pond 13. Other locations of interest 
were identified where significant changes in topography occur. Another critical location is at 
Pond 9 and 10 (Figure 4.4), where, similar to Pond 18, the dike elevation drops more than eight 
feet and significantly reduces the available freeboard. The final critical location is at the bridge 
crossing (Highway 145) just north of Rico (Figure 4.5) where there is a potential for increased 
backwater effects due to the embankment constriction at the bridge. 

4.1.5 Manning's'n' 

Spatially variable land surface roughness was represented at each cross section based on field 
photographs taken during site visits and the aerial imagery. Polygons were created in ArcGIS 
(2010) to represent the average Manning's 'n' for the different terrain types identified, and the 
average values were selected for the appropriate vegetation type. Development of these 
values was based on the USGS paper, "Guide for Selecting Manning's Roughness Coefficients 
for Natural Channels and Flood Plains" (USGS, 1984) and compared to associated 'n' values 
published in Chow (1959). The computed 'n' values include considerations for channel 
irregularity, variation, obstructions, vegetation and degree of meandering. The project area 
was characterized with 10 different Manning's 'n' values. 

In general, a 'Manning's 'n' value of 0.05 was applied to the main channel inside the banks 
that is wet most of the year and contains little to no vegetation. The overbank roughness 
ranged from 0.14 to 0.20 for heavily vegetated, largely undisturbed areas, and from 0.08 to 
0.13 for somewhat vegetated, disturbed areas. These values are presented in Tables 4.1 
and 4.2 and the polygon coverage of the Manning's 'n' roughness coefficients is shown on 
Figures 4.6 and 4.7. Detailed descriptions of the calculation methodology are located in 
Appendix B4. 

4.2 Model Refinement 

4.2.1 Manning's'n' 

The cross-section interpolation function in the HEC-RAS geometry file estimated an initial 
distribution of the Manning's 'n' coefficients between two primary cross sections. This 
automated calculation performed by the model does not provide an accurate representation of 
the actual spatial distribution of the polygon coverage displayed In Figures 4.6 and 4.7. Using 
the Manning's 'n' polygons overlaid on top of the interpolated cross sections, manual 
adjustments were made to the Manning's 'n' values in all the interpolated cross sections. This 
approach provided a more accurate representation of the actual overbank conditions and 
mitigated some model instabilities. 

4.2.2 Levees 

Levees were established to prevent HEC-RAS from modeling split flow, described below in 
Section 4.2.5, where it was not desired. Due to the varying topography, various side channels 
come and go that would never see flow unless the water surface elevation in the river exceeded 
the height of the berm separating the channels. The majority of the levees were located along 
the left bank flood dike protecting the ponds. 
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Beginning around station 17+50 and extending through station 15+00, during initial runs, the 
water surface elevation started to overtop the flood dike, alternating above and below the dike 
from one cross section to the next (Figure 4-17). This resulted in slightly inconsistent output 
and model instability. To minimize the inconsistency, the levee elevations were adjusted 
plus/minus up to one foot from the upstream-most location at which overtopping begins to the 
downstream location where overtopping depth is sufficiently above the flood dike elevation. The 
result is predicted overtopping of the flood dike downstream of station 17+56. 

4.2.3 Ineffective Flow Areas 

Ineffective flow areas were established to represent those locations that the water may reach 
but not actively convey. This includes low-lying overbank areas where water might pool, or 
more relevant to this project, all of the St. Louis ponds (Figure 4-17). Ineffective flow zones 
were created for all pond areas inside the flood dikes. These ineffective flow areas were 
toggled to the permanent mode, meaning that even when the water surface elevation was 
higher than the top elevation of the specified ineffective flow area, only the flow above that top 
elevation became active flow. Water within the confines of the pond was stored, but did not 
contribute to flow. This setting represented the more conservative scenario when the flood 
dikes were initially overtopped and in place, with higher water surface elevations. 

4.2.4 Bridge 

The actual bridge structure was not included in the HEC-RAS model (Figure 4-18). As 
previously described, cross sections were located to model the constriction that occurs as a 
result of the highway embankment on each side of the bridge abutments. The model shows 
that the increased backwater extends from the constriction, upstream to about Station 4+30 
(800 feet downstream of Pond 5). This was considered sufficiently downstream of the area of 
interest not to require more detailed assessment. 

4.2.5 Split Flow 

A 1,150-foot long segment of the Dolores River upstream of Pond 18, local stations 49+50 
through 38+00, includes a sizeable side channel that is separated from the main river stem by a 
large berm that is believed to be man-made (Figures 4-15 and 4-16). This side channel is east 
of the main river channel, next to the Rico site. The main river channel and side channel merge 
around Station 36+00, adjacent to Pond 18. River flows reach this side channel only when the 
flow rates are high enough that the water surface elevation overtops the berm. The invert 
elevation of the side channel is lower than the main channel at corresponding stations and the 
difference is relatively large in areas. Because of this, it is believed that it served as the primary 
channel for the river at some time in the past. 

At 2,200 cfs, the water surface elevation is above the berm for the majority of this section of 
river. For the locations where the water surface elevation is below the berm, the flow within the 
cross section was modeled as split flow. This means the flow area is distributed between the 
two channels. 

Where more accurate results are desired within the limitations of the HEC RAS model, an 
adjustment could be made to model the main channel and the side channel as two parallel but 
separate river reaches that are connected by an overflow weir. With the weir, the model 
calculates the rate at which water overtops the berm and discharges into the side channel as it 
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travels down the main channel. However, this type of analysis requires a time element to 
provide an estimation of how quickly the side channel would fill up and the water surface 
elevation between the two to equalize. An inflow hydrograph of the 100-year flood event in 
combination with the HEC-RAS unsteady flow function would be required to complete an 
analysis to this level of detail. 

Two potential scenarios were considered regarding the side channel flow during a 100-year 
event. The first is the berm overtopping depth occurs for a shorter duration than it takes for the 
flow to fill up the side channel and its water surface elevation remains lower than in the main 
channel. The second is the berm overtopping depth is high enough for a long enough duration 
that the side channel fills up and the water surface elevation equalizes across the entire 
channel. This second scenario is most closely represented by the split flow regime in the HEC-
RAS model and represents the more conservative scenario for assessing both channel velocity 
and freeboard. 

4.3 Results 

4.3.1 Overview 

Model results were reviewed at the five cross section locations identified in Section 4.1.4. The 
model results at the first three upstream cross sections - (1) 900-feet upstream of Pond 18; (2) 
next to Pond 18; and (3) next to Pond 13 - indicate that a minimum of three feet of freeboard is 
achieved at the flood dikes, which is considered acceptable based on most design standards for 
levees (FEMA, 2003). At Pond 9 and 10, where the flood dike abruptly drops about 8 feet, the 
freeboard is reduced to approximately 2 feet, and continues to decrease downstream until 
overtopping begins at about Pond 8 (Figure 4.13 and 4.17). The cross section results at these 
locations and select others are presented on Figures 4.8 - 4.14. The four designations in the 
legend of each cross section figure are: 1) 'WS 100-yr' which designates the 100-year water 
surface elevation; 2) 'Crit 100-yr' which designates the critical 100-yr water surface; 3) 
'Ground', representing the existing ground surface; and 4) 'Bank Stn' which designates the 
channel and the overbanks. 

As discussed in Section 4.2.4, the backwater effects from the constriction at the bridge did not 
extend into the project area of interest. Hence, it was determined that the cross section at this 
location is no longer considered a critical location and is not discussed any further. 

Velocities though the modeled reach averaged about 8 to 10 fps with local areas up to 12 fps. 
The implication of these velocities on the riprap analysis is discussed further in Section 5.0 of 
this report. 

4.3.2 Sensitivity 

A sensitivity analysis was conducted to assess the effect of an increase in Manning's 'n' on 
simulated water surface elevations for the flow rate of 2,200 cfs. Manning's YT was increased 
from the base values discussed in Section 4.2.1 by 25 percent. Model results are shown in 
Table 4.5, Changes between the base case and the increased water Manning's 'n' are shown 
in Table 4.6. Different stations exhibited variable levels of sensitivity to changes in Manning's 
'n'. Overall, less than a one-foot increase in water surface elevation resulted from the 25 
percent increase in Manning's 'n'. Based on this limited change in elevation the base 
Manning's 'n' values (shown in Tables 4.1 and 4.2) were used in the final model. 
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4.3.3 Inundation Mapping 

Inundation polygons were generated based on outputs from the HEC-RAS model described 
above. HEC-RAS output was processed in ArcGIS using the HEC-GeoRAS extension. The 
raw inundation polygons resulting from the automated ArcGIS processing were manually 
adjusted as necessary by removing isolated areas of inundation and smoothing some of 
the lines produced in the automated processing. 

The inundation maps (Figures 4.15 through 4.18) show the inundation polygons for the 100-
year floodplain on the aerial imagery flown in August 2011. All maps are plotted at a scale of 
1":100\ and are in the Colorado State Plane coordinate system (central zone) with elevations 
based on NAVD88. 

5.0 Riprap Analysis 
An evaluation of the existing riprap stability to withstand the erosive forces of the 100-year flood 
modeled in HEC-RAS as described in Section 4.0 was conducted between Station 11+00 (Pond 
5) and Station 47+00 at the upper end of the site. The analysis area is depicted in plan and 
profile on Figures 5.1 through 5.4. The analysis included an evaluation of stone sizing, 
revetment toe scour, bank slope steepness, riprap layer thickness and gradation, and under 
layer filter gradation and thickness. 

5.1 Methodology 

The current Army Corps of Engineers hydraulic channel design methodology, presented in 
EM1110-2-1601, Hydraulic Design of Flood Control Channels (USACE, 1994) was used to 
assess the existing riprap stability during the 100-year design flood. Additionally, 
recommendations and guidelines given in the Transportation Research Board Report 568 
Riprap Design Criteria, Recommended Specifications, and Quality Control (TRB, 2006) were 
used where appropriate as described below. For revetment toe scour, a competent velocity 
methodology as outlined in Computing Degradation and Local Scour (USBR, 1984) was 
adopted. 

5.1.1 Existing Revetment Characteristics 

For purposes of analysis, the existing revetment has been subdivided into a series of reaches 
with similar characteristics, with the primary stability factor, existing riprap size, dominant. The 
characteristics for a given reach, particularly riprap size, are set to the most conservative typical 
value for the reach based on the field photos and observations described in Section 2.0. Other 
characteristics, such as bank slope, are interpolated between field measurement points. There 
may be several small localized areas within any given reach that require repair or maintenance 
because they are substandard relative to the typical characteristics of the reach. Any such 
localized areas will be mitigated during the construction of interim or final dike improvements as 
discussed in Section 6.0. The analyses presented herein do not consider these localized areas 
but rather consider the reach stability in a global sense. Reach extents and typical 
characteristics are summarized in Table 5.5. 
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5.1.2 Rock Size 

The EM1110-2-1601 methodology is considered to be the best available hydraulic channel 
riprap sizing methodology based on an extensive analysis of various riprap sizing 
methodologies because it is the most comprehensive and accounts for depth and channel 
curvature (TRB, 2006) and is suitable for both manmade and natural channels where bank 
slopes are 1.5H:1V and flatter. The base methodology applies to channel slopes of up to 2 
percent (EM1110-2-1601 Equation 3-3). Where slopes are steeper, the methodology 
recommends using a different equation (EM1110-2-1601 Equation 3-5) appropriate for rock-
lined chutes. Channel slopes in the Dolores River adjacent to the Site range from 1.1 percent to 
2.5 percent, as shown in Table 5.6. Additionally, the Ishbash formula for stilling basin turbulent 
flows as presented in HDC 12-1 (USACE, 1970) is recommended for use in 
subcritical/supercritical flow transition areas. Due to the range in channel slopes and the flow 
regimes, all three equations were used in this analysis and their applicability are summarized in 
Table 5.1. 

The Dolores River channel adjacent to the St. Louis Ponds includes all of the applicable 
analysis cases (described above) in the modeled 100-year design flood. For this analysis, 
EM1110-2-1601 Equation 3-3 is computed in all situations. EM1110-2-1601 Equation 3^-5 
and/or the Ishbash formula are computed according to conditions described above, and the 
largest D30 rock size of the applicable equations and EM1110-2-1601 Equation 3-3 are 
recommended. 

5.1.3 Design Velocity 

Velocity input to the equations discussed in the previous section is derived from the HEC-RAS 
model presented in Section 4.0. The HEC-RAS model provides two depth-averaged velocity 
outputs: channel and total. The channel velocity is representative of high velocity flow in the 
central channel and the total velocity is representative of the overall stream channel, including 
overbank areas. Per the EM1110-2-1601 methodology, these velocities can be utilized to 
estimate a velocity on the channel bank appropriate for input to the riprap sizing equations for 
bank riprap. The methodology increases velocities on the outside of bends based on channel 
curvature and channel width. The methodology generally recommends that the central channel 
be analyzed since most streams have low velocities in overbank areas. Because velocities in 
overbank areas of the Dolores River are relatively high, the calculations were run utilizing both 
channel and total velocities with their corresponding channel curvatures and widths to check 
that the worst case is not from an overbank velocity. The higher velocity of the two cases was 
selected for analysis. 

Upstream (north) of approximately Station 36+00, the central channel diverges away from a 
secondary side channel along the existing riprapped flood dike, as described in Section 4.0. 
Pending further evaluation, channel velocities in the primary central channel are used as a 
proxy for velocities in the secondary channel. These velocities are conservative. Curvature and 
channel width are estimated from the secondary channel itself. 

5.1.4 Riprap Gradations, Filtration and General Revetment Design 

Approximate gradations by weight were estimated from the surface visual grid count field 
surveys completed as described in Section 2.0. EM1110-2-1601 and TRB Report 568 provide 
recommended gradation guidelines for narrowly graded riprap. EM1110-2-1601 also provides 
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guidelines for quarry-run riprap that may have a more broadly graded particle size distribution. 
Recommendations from both methodologies are summarized below, along with other applicable 
revetment design criteria. 

5.1.5 Revetment Toe Scour 

Undermining of the toe of a bank riprap revetment via scour of the channel bottom is one of the 
primary causes of riprap revetment failure (USACE, 1994). The original riprap design and 
construction documents described in Section 2.2 indicate that the revetment included a 5-foot 
wide rock apron to protect against scour-induced failure. This apron is intended to "launch" or 
descend into a scour hole as it forms, effectively armouring the new bank and toe of revetment 
created by scour in the natural river channel. This is an acceptable design per EM1110-2-1601, 
so long as the geometry of the apron is large enough to adequately armour the bank of the 
scour hole formed and the riprap is of adequate size. To assess the adequacy of the geometry 
of this apron relative to the depth of scour, the depth of scour expected in the natural streambed 
in the 100-year flood was estimated using a Competent (Limiting) Velocity Analysis (Neill, 1973) 
as described, in Computing Degradation and Local Scour (USBR, 1984). The equation for scour 
in this analysis is: 

ys=ym(Vm/Vc-1) 
where: 
ys = scour depth below streambed (ft) 
ym = mean channel depth (ft) 
Vm = mean velocity (ft) 
Vc = competent mean velocity of the bed material (ft/s) 

The competent mean velocity for cohesionless soils is estimated by interpolating from a chart 
reproduced in Figure 5.5 (Niell, 1973). The competent mean velocity for materials with 
cohesion is based on the empirical values reproduced in Table 5.3. 

The Dolores River channel streambed adjacent to the site is generally armored with a well-
sorted and primarily subrounded to rounded layer of river cobbles and boulders of unknown 
characteristic size and thickness. Exploratory boreholes completed as part of 2011 
investigations indicate that alluvium directly beneath the flood dike consists primarily of an 
approximately 10- to 15-foot thick well-graded silty/clayey, sandy, gravel and cobble layer 
(Coarse Alluvium). This layer overlies a section of silty sand / silty fine sand (with some isolated 
gravelly lenses) of unknown depth, but that is believed to exceed 70 feet in thickness (Fine 
Alluvium). The Coarse and Fine Alluvium units are plotted where encountered In the plan and 
profile of the flood dike (Figures 5.1 through 5.4). Information on these units, including 
exploratory logs and laboratory test analyses, are provided in Appendices A1 and A2 in Part A 
of this report. For purposes of this analysis, the natural channel streambed of the Dolores River 
is modeled as river cobbles and boulders (adjacent to the apron applied during construction of 
the flood dike) overlying the Coarse Alluvium (described above), which in turn overlies the Fine 
Alluvium. Particle size and layer thickness of the existing armouring river cobbles are currently 
unknown, so two cases based on field observations are modeled to bracket the estimated and 
assumed worst case scenarios for river cobble armouring as listed in Table 5.4. Case 1 
represents the actual estimated scour, whereas Case 2 represents a worst case estimate. 

For both analyses, the competent or limiting velocity is estimated from Figure 5.5. If the scour 
depth is estimated to exceed the thicknesses listed in Table 5.4, then the scour is considered to 
have stripped the river cobble armouring layer away and proceeds to scour into the Coarse 
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Alluvium layer below. The scour is then recomputed based on the estimated properties of the 
Coarse Alluvium. The Coarse Alluvium is assumed to have a competent velocity of 6.0 ft/s, 
consistent with a gravel or high resistance cohesive soil (clay). 

Velocity and depth from the high velocity central channel output of HEC-RAS are utilized in the 
analyses similar to the riprap sizing analyses described in Section 5.2.2. The reach upstream 
(north) of approximately Station 36+00 uses more conservative velocity input from the primary 
central channel further away from the flood dike rather than the modeled secondary central 
channel adjacent to the flood dike. 

5.2 Results 

The existing riprap revetment has been subdivided into a series of standard reaches for 
purposes of these analyses. The purpose of the reaches was to group areas of similar 
characteristic riprap size, quality or other features together in terms of similar attributes so that 
erosive forces of the 100-year flood at a given station could be analyzed against the 
characteristics of the existing riprap. Key analysis inputs and results are presented in Table 5.6 
for every even 100-foot station in the area of interest. 

5.2.1 Adequacy of Bank Slope 

Bank slope was taken from field measurements presented in Section 2.0. Between Stations 
34+00 and 38+00, the existing bank exceeds 1.5H:1V bank steepness guidelines discussed 
previously in Section 5.1.3. As discussed in the following section, this reach is believed to 
contain buried riprap which may or may not be of adequate slope and/or size. 

5.2.2 Adequacy of Riprap Size 

For all stations, the adjusted bank velocity computed using the velocity, curvature and width of 
the main central channel was critical, and these velocities and curvatures are presented in 
Table 5.6, along with existing bank slope and computed bank velocity. A comparison of 
existing riprap size (D30, or the particle sieve size 30 percent of stones are smaller than) versus 
the minimum size computed from the riprap size analyses described previously and a safety 
factor computed from the ratio of these two sizes is also presented. As discussed below, and 
illustrated in Table 5.6 the results indicate that several areas along the dike do not meet an 
EM1110-2-1601 recommended minimum Safety Factor of 1,1. 

The reach alongside Pond 18 may contain buried riprap based on test pits and the original 
construction documentation. The size utilized in the analyses, however, was based on the 
approximate gradation of the visible surface materials, which are substantially finer. These 
surface materials are likely to be stripped away in the design flood leaving riprap of mostly 
unknown size and bank slope. Additionally, the existing bank slope in this area is over-
steepened beyond recommended criteria (underlying riprap may or may not be over-steepened) 
and is recommended for flattening as described later unless or until riprap of adequate size and 
steepness is shown to be present by additional focused field investigation. 

The area including Stations 20+00 to 21+00 is at the outside of a relatively tight outside channel 
curve, lies in an area of relatively steep channel drop, and also lies in an area where the flood 
model indicates that subcritical/supercritical flow transitions occur. Each of these factors cause 
the sizing methodology to compute significantly larger required riprap sizes. These sizes 
exceed both the originally constructed and design riprap sizing, and the analyses indicate that 
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replacement of existing riprap with larger sized riprap is necessary in this area. The existing 
stone could be stripped and reutiljzed in other areas during interim construction, depending on 
developed construction specifications. 

5.2.3 Adequacy of Riprap Gradation, Stone Characteristics and Thickness 

As discussed in Section 2.0, riprap was visually observed to be of good quality, and has 
generally withstood the elements well. The stones are predominantly angular, as recommended 
by design guidelines as discussed previously. No data was collected on stone shape relative to 
riprap design guidelines, but qualitative visual observation of the riprap indicates that stone 
shape is not deficient. Furthermore, this is not a major factor in revetment stability, nor does it 
appear to have resulted in any stability issues in the life of the revetment to date. 

Riprap D85/D15 ratios of the existing riprap computed from field grid data are presented in Table 
5.5. Except in areas with sizing issues described in the previous section (Reaches 3 and 4) 
results generally indicate that the riprap falls within or nearly within gradation guidelines 
presented in Table 5.2, which lists D85/D15 ratios of 1.4-2.2 and 1.5-2.5 for the Corps of 
Engineers and Transportation Research Board guidelines for narrowly graded riprap, 
respectively. Reach 1 has been noted to contain an excess amount of smaller stones in some 
areas (such as Grid 2 at Station 41+00), which generally reduces the computed D30 size and 
results in a wider gradation. At Grid 2, the estimated D85/D15 ratio of 7.9 falls just outside the 
Corps of Engineer's maximum recommended ratio of 7 for quarry-run stone. In Reach 5, Grid 
7C (Station 27+95), the field survey noted a very localized small pocket of stones composed 
partially of shale which appears to have broken down, causing both the D30 stone size to be 
reduced and the gradation to widen, but this area is not considered characteristic of the reach. 
Any such localized areas will be identified and mitigated during the construction of interim or 
final dike improvements as discussed in Section 6.0. 

The originally designed layer thickness of the riprap revetment was 24 inches, and test pits 
conducted as part of the investigation generally indicated that the riprap layer is nominally 24 
inches thick. The thickness does not, however, generally meet the layer thickness criterion 
discussed in Section 5.1.4. In many areas, however, the riprap has a very large safety factor 
and the riprap layer is unlikely to be tested by the design flows. A 24-inch layer thickness 
would be appropriate for a D50 size of 16 inches or less and a D30 size of 13.3 inches or less. 
From Table 5.5, Reaches 1 and 2 meet this thickness criterion, whereas Reaches 5 and 6 do 
not. Except for Stations 20+00 and 21+00, Reaches 5 and 6 require riprap much smaller than 
13.3 inches according to the analyses presented in Table 5.6. It is concluded that because the 
riprap is significantly oversized, the lack of thickness in Reaches 5 and 6 will not be detrimental 
to stability under the 100-year flood flows. 

5.2.4 Adequacy of Bedding Gradation and Thickness 

Table 5.7 presents the results of gradation analyses collected on the filter materials beneath the 
riprap layer. D85 is calculated for each gradation for comparison to the D15 of the riprap to check 
filter compatibility of the two layers. The D85/D15 ratio should be less than 4 to 5, using the 
criterion in EM 1110-2-1601. Many of the surface gradations were collected in reaches 3 and 4 
(see Figure 2.1) where riprap is either not present or buried, so a direct comparison could not be 
made, but as discussed later, this area is recommended for reconstruction for various reasons 
discussed in previous sections, including steep bank angle and inadequate gradation of riprap 
on the bank surface. As indicated in the table, in other areas, the D85/D15 ratio meets 
recommended criterion. 
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5.2.5 Adequacy of Toe Scour Protection 

Estimated scour depths for the best estimate case (Case 1) and estimated worst case (Case 2) 
assumed streambed armouring scenarios are presented in Table 5.6. For Case 1, very little 
streambed scour is expected to occur. For Case 2, significant scour occurs In the far upstream 
reach where velocities are high, as well as near the bend near Station 21+00. In both areas, 
the Case 2 analysis indicates the river cobble armouring would be stripped away and scour 
would proceed deeper into the Coarse Alluvium. Case 2 is conservative relative to streambed 
assumptions, except where velocities may be revised lower due to additional evaluations 
currently underway. The estimated scour depths in Case 2 are likely to be somewhat 
additionally conservative since the analysis indicates that scouring is not indicated to extend as 
a continuous scour channel far upstream or downstream and the overall streambed elevation 
along the site is not expected to change, except in isolated areas. Therefore, localized scour is 
likely to be somewhat more self-limiting than indicated by the analyses. Results shown in Table 
5.6 and on Figures 5.1 through 5.4 indicate that in Case 2, estimated worst-case scour will not 
extend through the Coarse Alluvium and into the Fine Alluvium. 

6.0 Recommendations 
The recommendations presented here and in Table 5.6 are general recommendations based on 
analyses subdividing the flood dike into characteristic reaches. As noted above, within a given 
reach, there may be localized areas that may require maintenance or are substandard relative 
to the assigned characteristics of the reach (smaller riprap size, damage, etc.). Interim flood 
dike stabilization will include provisions for localized maintenance or repair based on field 
observations as previously described. 
A technical memorandum (TM) describing the design of the interim stabilization measures will 
be submitted to EPA no later than March 1, 2012 in order to meet the requirement to finish 
construction of the interim stabilization measures by June 1, 2012 in accordance with the 
revised Work Plan schedule submitted to EPA on December 16, 2011. Design drawings and 
technical specifications based on the design presented in the TM will be prepared for contractor 
procurement and construction of the improvements. Commitment to complete the interim 
stabilization measures by June 1 is contingent upon EPA's concurrence that substantive 
compliance of the requirements of the USACE 404 ARAR has been achieved. 
Recommendations for interim stabilization are provided in the individual sections below and 
summarized on Table 5.6. In addition to the measures discussed below, the interim stabilization 
design will include additional surveys prior to or coincident with interim stabilization construction 
in key areas to identify any additional areas of the existing revetment that require maintenance 
or repair. 

6.1 Reanalysis of Upper Area (Station 36+00 to 47+00) 

Further evaluation of the reach north of Station 36+00 is underway to determine if the velocities 
in the secondary side channel in this area can be more accurately quantified. The current 
analyses are conservative with regard to riprap sizing. The actual velocities during the 100-year 
flow event in the secondary side channel would be less than those used in the current analyses 
(i.e., those translated from the majn channel). If velocities are more accurately quantified, riprap 
sizing and scour will be re-evaluated. The additional evaluation will be completed in time to 
allow necessary measures (if any) in this area to be designed and then constructed by June 1, 
2012 with the other interim stabilization measures. 
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6.2 Pond 15/18 Revetment (Stations 33+00 to 38+00) 

It is recommended that this section of revetment be reconstructed due to the over-steepened 
slope which exceeds the recommended 1.5H:1V maximum. A portion of this reach (Station 
36+00 to 38+00) will be included in the above-described side channel velocity evaluation. 

6.3 Pond 19 Revetment (Station 33+00 to 38+00) 

It is recommended that this section of revetment be reconstructed due to the inadequate riprap 
size and estimated depth of toe scour (discussed further below). Both larger riprap and a larger 
launch section are required. -. 

6.4 Revetment Toe Scour Protection 

The scour analysis indicates that the 5-foot riprap apron constructed as part of the original 
construction is more than adequate to protect against scour in areas where the riprap is 
otherwise considered stable against modeled flows. The analysis indicates that a larger apron 
is needed in isolated areas (where estimated scour exceeds 2.0 feet near Station 21+00 and 
Station 46+00). In areas where riprap size or construction is otherwise considered inadequate, 
the existing riprap apron should also be considered inadequate and will be reconstructed. The 
area of currently estimated substantial scour near Station 46+00 will be reconsidered with the 
further evaluation of velocities in the secondary side channel discussed previously. Estimated 
flood scour adjacent to the flood dike would also decrease as a result of decreased secondary 
side channel velocities. 

6.5 Pond 9 Flood Dike Raise 

The hydraulic analysis indicates that freeboard between Pond 11 and Pond 7 decreases from 9 
ft to 0 feet (overtopping) due to an abrupt drop in the flood dike height downstream of Pond 11. 
Freeboard adjacent to Pond 9 will be increased to the criterion for levees recommended by 
FEMA (2003). 
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Table 3.1 - Summary of 100-year Peak Flow Rates and Methodologies 
Methodology Source Equation Flow 

Rate 

1 

"Guidelines for Determining 100-Year 
Flood Flows for Approximate 
Floodplains in Colorado," published by 
Colorado Water Conservation Board 
(CWCB) [2004] 

Q  =  2 1 3 . 8 A M  

2,804 

2 

Analysis of the Magnitude and 
Frequency of Floods in Colorado," 
published by United States Geological 
Survey (USGS) [2000] 

Q M = M . 4 A N 5  

2,530 

3 

Regional Regression Equations for 
Estimation of Natural Streamflow 
Statistics in Colorado," published by 
USGS [2009] 

Q M = \ 0 2 9 ' A 5 9 A ; 5 F 0  2,217 

4 

Analysis of the Magnitude and 
Frequency of Floods in Colorado," 
published by United States Geological 
Survey (USGS) [2000] with Guidelines 
for Determining Flood Flow Frequency, 
Bulletin #17B of the Hydrology 
Subcommittee Interagency Advisory 
Committee on Water Data [1982]. 

(A  Y  q —Q ungaged 
z-'Ungaged ^gaged * 

V Saged Y 
2,137 

Table 4.1 - Manning's 'n' in Main Channel 

Description 
Typical 

Manning's 
'n' Range 

Manning's 
'n' 

1-4 inch gravel base, generally good condition with few 
obstructions and vegetation 0,03 - 0.07 .05 



Table 4.2 - Manning's 'n' in Banks 

Description 
Typical 

Manning's 

'n' Range1 

Manning's 
'n' 

1. Very thick 2-5 foot tall brush, many 5-30 foot tall leafy 
trees 0.13-0.20 0.20 

2a. Thick 2-5 foot tall brush, many 5-30 foot tall leafy trees 0.13-0.20 
0.18 2b. Very thick 2-5 foot tall brush, some to moderate 5-30 

foot tall leafy trees 0
 

1 p
 

—x
 

CO
 0.18 

3. Thick 2-5 foot tall brush, some to moderate 5-30 foot 
tall leafy trees 0.11-0.18 0.16 

4a. Thick 2-5 foot tall brush, intermittent 5-30 foot tall leafy 
trees 0.09-0.17 

0.14 4b. Some to moderate 2-5 foot tall brush, many 5-30 foot 
tall leafy trees 0.11 -0.18 0.14 

4c. Some to moderate 2-5 foot tall brush, some to 
moderate 5-30 foot tall leafy trees P

 k I o
 

00
 

0.14 

5. Some to moderate 2-5 foot tall brush, tall grasses, 
intermittent 5-30 foot tall leafy trees 0.09-0.17 0.13 

6a. 3/8 - 2 inch gravel base, some to moderate 0.5-2 foot 
tall brush/grass, some to moderate 5-30 foot tall leafy 
trees 

0.08 -0.14 
0.11 

6b. Thick course riprap up to 24 inch, well graded, some 
vegetation (assumed future condition) 0.08-0.14 

0.11 

7a. 3/8 - 2 inch gravel base, intermittent 5-10 foot tall leafy 
trees 0.05-0.10 

0.08 7b. 3/8 - 2 inch gravel base, some to moderate 0.5-2 foot 
tall brush/grass, no trees 0.06-0.11 

0.08 

8. 3/8 - 2 inch gravel road, no vegetation 0.04 - 0.07 0.06 
9a, shallow water/settling ponds, bare dirt bottom 0.04 - 0.07 

0.04 
9b. paved road 0.04 -

0.07 
0.04 

1Typical Manning's 'n' Range" represents the range of values per the referenced USGS 
calculation methodology. 



Table 4.3 - Typical Manning's 'n' from Chow 

Description 
Typical 

Manning's 'n' 
Range 

Natural Streams, Mountain - gravels and cobble 
bottom with few boulders 0.03 - 0.05 

Flood Plains, Brush - light brush and trees 0.04 - 0.08 
Flood Plains, Brush - medium to dense brush 0.07-0.16 
Flood Plains, Trees - dense willows 0.11-0.20 
Flood Plains, Trees - heavy timber stands, little 
undergrowth, flood stage below branches 0.08-0.12 

Flood Plains, Trees - heavy timber stands, little 
undergrowth, flood stage reaching branches 0.10-0.16 

Table 4.4 - Simulated water surface elevation (ft) and velocity (fps) at 2,200 cfs 
Local 

Station 
HEC-RAS 
Station 

WSEL 
(ft) 

Freeboard 
(ft) 

Chnl Vel 
(fps) 

Tot Vel 
(fps) Description 

46+60.7 5616.8 8840.9 4.1 12.90 4.82 Critical section upstream 
of Ponds 

36+21.3 4577.4 8821.5 3.8 10.56 4.78 Next to Pond 18 
32+30.9 4187.0 8813.7 5.3 9.61 5.35 Next to Pond 15 
24+64.6 3420.7 8802.4 7.1 7.56 3.85 Next to Pond 12 & 13 
20+44.8 3000.9 8794.7 2.1 13.66 7.99 Next to Pond 9 & 10 
15+12.4 2468.5 8785.5 -1.1 5.63 3.28 Next to Pond 7 
9+17.0 1873.1 8775.3 N/A 8.54 3.34 Downstream of Pond 5 

Table 4.5 - Simulated water surface elevation (ft) and velocity (fps) at 2,200 cfs with 25% 
Manning's 'n' Increase 

Local 
Station 

HEC-RAS 
Station 

WSEL 
(ft) 

Freeboard 
(ft) 

Chnl Vel 
(fps) 

Tot Vel 
(fps) Description 

46+60.7 5616.8 8840.9 4.1 12.90 4.82 Critical section upstream 
of Ponds 

36+21.3 4577.4 8821.9 3.4 9.38 3.85 NexttoPond18 
32+30.9 4187.0 8814.2 4.8 8.30 4,52 Next to Pond 15 
24+64,6 3420.7 8803.0 6.5 6,81 3.41 Next to Pond 12 & 13 
20+44.8 3000.9 8795.5 1-3 11.29 6.20 Next to Pond 9 & 10 
15+12.4 . 2468.5 8785.6 -1.2 5.31 3.10 Next to Pond 7 
9+17.0 1873.1 8775.7 N/A 7.42 2.73 Downstream of Pond 5 



fable 4.6 - Change in simulated water surface elevation ft) and ve ocity (fps) at 2,200 cfs 
Local 

Station 
HEC-RAS 

Station 
AWSEL 

(ft) 
Freeboard 

(ft) 
AChnl 

Vel(fps) 
ATotVel 

(fps) Description 

46+60.7 5616.8 0.0 4.1 0.00 0.00 Critical section upstream 
of Ponds 

36+21.3 4577.4 0.4 3.0 -1.18 -0.93 Next to Pond 18 
32+30.9 4187.0 0.5 4.3 -1.31 -0.83 Next to Pond 15 
24+64.6 3420.7 0.6 5,9 -0.75 -0.44 Next to Pond 12 & 13 
20+44.8 3000.9 0,8 0.5 -2.37 -1.79 Next to Pond 9 & 10 
15+12.4 2468.5 0.1 -1.3 -0.32 -0.18 Next to Pond 7 
9+17.0 1873.1 0.4 N/A -1.12 -0.61 Downstream of Pond 5 



Table 5.1 - Riprap Sizing Methodology Equations 

Base (Maynord) Equation Steep Channel Slope 
Equation 

Subcritical / 
Supercritical Flow 

Transition - Ishbash 
Equation 

Reference EM 1110-2-1601, Equation 3-
3 

EM 1110-2-1601, 
Equation 3-5 HDC 12-1, Equation 1 

Applicability 
Bank slopes 1.5H:1 V and 
flatter; channel slopes up to 
2% 

SLow unit discharges; 
channel slopes from 2-
12%; thickness 1.5Di0o; 
angular rock with specific 
gravity of 2.68 or larger; 
D85/Di5from 1.7 to 2.7 and 
uniform flow on a 
downs lope with no 
tailwater 

Reaches with subcritical / 
supercritical flow 
transitions 

Equation 

r/ p |« 
4k - s/c,c&t % y_ 

V# V„ J ^K0. D30 = 1.95 S0 555qz/3/(g1'3) D50 = V2/(2gC,c2 (sg - 1)) 

Where 

D30 = riprap size of which 30 percent is finer by weight 
St = safety factor 
Cs = stability coefficient for incipient failure, 
D85/D15=1.7to 5.2 
= 0.30 for angular rock 
= 0.375 for rounded rock 
Cv = vertical velocity distribution coefficient 
= 1.0 for straight channels, inside of bends 
= 1.283 - 0.2 log (R/W), outside of bends (1 for (R/W) >26) 
= 1.25, downstream of concrete channels 
= 1.25, ends of dikes 
CT = thickness coefficient 
= 1.0 for thickness = 1 D10o(max) or 1.5 D5o(max), whichever is greater 
Cic = Ishbash coefficient 
= 0.86 for high turbulence flow (used in these analyses) 
= 1.2 for low turbulence flow 
d = local depth of flow (same location as V) 
Gw = unit weight of water, weight/volume 
V = local depth-averaged velocity, VSs for side slope riprap 
Ki = side slope correction factor (see d(1) below) 
S = slope of bed 
R = Centerline radius of channel bend 
W = Channel width corresponding to V 
q = unit discharge 
sg = specific gravity of stone 
g= acceleration of gravity 



Table 5.2 - Summary of Stone Characteristic Desig n Guidelines 

Methodology / Reference 
EM 1110-2-1601; 

Standard 
Gradations 

EM 1110-2-1601; 
Quarry-run 

Stone 
TRB Report 568 

Stone Shape 

y^^Cllhiatneasi 

*{/ 

Rounded stone: 25% larger in diameter; 
placed on flatter slopes (not applicable to 
quarry-run) 

Quarry stone: Predominantly angular 
stones; <30% of stones should have ratio 
of A/C > 2.5; <15% of stones should 
have ratio of A/C > 3.0; no stone shall 
have an A/C ratio > 3.5 

A/C <3 

Gradation 

Standardized 
gradations: D85/D15 of 
1.4-2.2; but can be 
increased up to 3 

D85/D15 < 7; not 
gap graded; finer 
fraction may serve 
as filter 

Well graded gradations 
are better for riverine 
environments; uniform 
gradations are better for 
coastal wave attack. 
The target uniformity 
ratio (d85/d15) is 2.0, 
and the range is from 
1.5 to 2.5. 

Layer Thickness 
Greater of D-ioo or 
1.5D50; increase by 
50% when placed 
underwater 

Same as EM 1110-2-
1601 

Revetment Slope 

1.5H:1V max, except 
where hand-placed 
stoned keyed into 
bank is used 

1.5H:1V max Same as EM 1110-2-
1601 



Table 5.3 - Guide to Competent Velocities for Cohesive Soils (Pemberton and Lara, 1984) 

Competent mean velocity 

Depth of flow 
Low val ues -

easily erodible 
mater i  al 

Average values 
High values -

resistant 
material ft m 

Low val ues -
easily erodible 

mater i  al ft/  s m/s 

High values -
resistant 
material ft m 

ft/s m/s 
ft/  s m/s 

ft/s m/s 

5 1.5 1.9 0.6 3.4 1.0 5.9 1.8 
10 3 2.1 0.65 3.9 1.2 6.6 2.0 
20 6 2.3 0.7 4.3 1.3 7.4 2.3 
50 15 2.7 0.8 5.0 1.5 8.6 2.6 

Table 5.4- Flood Dike Toe Scour Analysis Scenarios 

Case Characteristic Bed Material 
Sieve Size (Inches) 

Effective Armoring 
Thickness (inches) 

1 - Best Estimate 6 24 
2 - Estimated Worst Case 3 12 



Table 5.5 - Field Data Gradation Summary and Characteristic Riprap Size by Reach 

Reach 
Field Data Gradation Analysis Summary 

Reach 1 2 3 4 5 6 
Field Station ~44+50 41+00 36+50 36+00 35+00 33+65 33+55 31+25 28+61 27+95* 26+47 23+72 21+00 19+50 

Model Station 44+50 41+00 36+50 36+00 35+00 33+65 33+55 31+25 28+61 27+95 26+47 23+72 21+00 19+50 
Grid 1 2 3B 3C.2 3D 4B 5B 6B 7B 7C 8B 9B E4 E5 

D85 (in) 20.5 23.8 2.7 27.0 2.0 2.8 26.2 28.5 28.4 27.5 28.7 26.7 26.6 27.3 
D50 ('") 16.5 15.5 0.5 18.7 0.7 0.9 16.8 22.2 21.9 18.3 22.9 19.1 18.9 19.8 

D30 (in) 13.0 9.4 0.1 13.3 0.4 0.5 9.8 18.8 18.7 9.8 17.9 15.6 15.2 16.6 
D15 (in) 9.5 3.0 0.0 0.7 0.1 0.3 1.1 15.5 15.5 1.6 10.3 11.1 9.8 13.2 

Dss/Dis 2.2 7.9 787.6 41.4 29.8 9.4 23.6 1.8 1.8 17.1 2.8 2.4 2.7 2.1 
* - Reach 5, Station 27+95, Grid 7C is a localized area containing stones composed of shale that have partially broken down; area is not considered characteristic 
of the reach 

Characteristic Riprap Size by Reach for Analysis 

Reach Begin End D30 (in) Dig (in)* 

6 11+00 27+00 15.0 9.5 
5 27+00 33+00 18.0 15.5 
4 33+00 35+20 0.4 -

3 35+20 36+90 0.4 -

2 36+90 41+00 9.4 9 
1 41+00 47+50 13.0 9.5 

* - Selected conservatively for filter analysis 



Table 5.6 - Riprap Analysis Model Results and Recommendations 

Channel Parameters 
Bank 

Riprap D30 (inches) Estimated Scour (ft) 
Bank .9 £ Safety Factor 

Curvature Existing Riprap Subcritical / V) z 
•c 2 (Minimum 

Q) 
Urn Channel (Width / Bank Analysis Supercritical <u a. 

t3 7, 
Minimum 1.1 Case 1 -

3 4-» Velocity Radius); + = Slope Velocity Transition 2 ra Required Estimated Recommende Best Case 2- Recommendations for Interim 
<u u. Station Slope (%) (ft/s) outside bend (:1V) (ft/s) Zone? .c .9-

o oc (SF=0) Existing d) Estimate Worst Case Stabilization 
47+00 2.0% ft 10.7 0.04 2.1 I 11.8 Yes 14.7 13.0 0.9 0.0 5.4 
46+00 1.6% H 12.6 0.07 2.1 E 13.0 Yes 20.3 13.0 0.6 0.5 5.4 Develop less overly conservative 
45+00 1.6% ft 10.3 0.07 2.1 • 13.3 Yes 14.6 13.0 0.9 0.6 4.4 velocity analysis for split flow in the 

V 
Sm < 44+00 2.2% 7.1 0.07 2.1 E 13.5 Yes 15.4 13.0 0.8 0.7 3.8 secondary side channel; reanalyze 

43+00 1.9% 6.9 0.07 2.1 Br i3.8 16.7 13.0 0.8 0.7 3.4 riprap sizing, gradation and scour; 
a. 
D 

42+00 1.7% 6.9 0.07 2.1 E 14.0 17.2 13.0 0.8 0.8 E 3.7 provide adequate riprap size and a. 
D 

41+00 2.1% 6.3 0.07 2.1 R 14.3 17.7 9.4 0.5 0.9 4.1 scour protection depending on 
40+00 2.5% 5.8 0.07 1.9 IE 14.5 19.8 9.4 0.5 1.0 ft. 4.6 analysis results. 
39+00 2.2% 6.5 -0.06 1.7 6.5 CM 8.3 9.4 1.1 0.0 0.0 

00 38+00 1.8% 7.8 -0.06 1.5 7.8 4.8 9.4 1.9 0.0 0.0 
Reconstruct reach with maximum 
1.5H:1V slope and adequate riprap 

and launch section size; Station 36+00 
to 38+00, include recommendations 

from reach above 

H 
-a 

37+00 1.7% 9.3 -0.06 1.2 1 9.3 10.3 9.4 0.9 0.0 0.0 
Reconstruct reach with maximum 
1.5H:1V slope and adequate riprap 

and launch section size; Station 36+00 
to 38+00, include recommendations 

from reach above 

c o 36+00 1.6% 1 10.4 0.09 2.1 R 10.8 m 8.3 0.4 0.0 0.0 0.6 

Reconstruct reach with maximum 
1.5H:1V slope and adequate riprap 

and launch section size; Station 36+00 
to 38+00, include recommendations 

from reach above 

35+00 1.4% 1 9.4 0.04 1.4 1 12.2 
m 

14.6 0.4 0.0 0.2 5.1 

Reconstruct reach with maximum 
1.5H:1V slope and adequate riprap 

and launch section size; Station 36+00 
to 38+00, include recommendations 

from reach above 
34+00 1.5% 9.1 0.08 1.4 ' 9.2 7.5 0.4 0.1 0.0 0.0 

Reconstruct reach with maximum 
1.5H:1V slope and adequate riprap 

and launch section size; Station 36+00 
to 38+00, include recommendations 

from reach above in 33+00 1.6% 9.4 0.08 2.0 I 10.0 7.3 0.4 0.1 0.0 0.4 

Reconstruct reach with maximum 
1.5H:1V slope and adequate riprap 

and launch section size; Station 36+00 
to 38+00, include recommendations 

from reach above 

-a c 32+00 1.8% 1 9.4 0.04 2.4 1 9.4 5.4 18.0 3.4 0.0 0.1 
a. 31+00 1.8% 8.6 -0.23 2.7 1 9.0 4.6 18.0 3.9 0.0 0.0 

30+00 1.9% 8.2 -0.11 2.3 8.6 m 4.4 18.0 4.1 0.0 0.0 
29+00 1.9% ! 9.0 0.04 1.9 9.0 

m 
5.3 18.0 3.4 0.0 0.0 

H 28+00 1.9% 9.8 0.04 2.1 I 9.8 6.1 18.0 3.0 0.0 0.2 
No action C (0 27+00 1.8% !f 10.6 0.04 1.9 i 10.6 7.6 18.0 2.4 0.0 0.6 
No action 

rsi 
TH 26+00 1.7% 9.5 0.04 1.7 9.5 5.9 15.0 2.6 0.0 0.0 
H vH 25+00 1.5% 8.1 -0.04 1.7 8.7 4.7 15.0 3.2 0.0 0.0 
l/l TJ 24+00 1.4% 8.9 -0.04 1.7 8.9 4.8 15.0 3.1 0.0 0.0 
O 23+00 1.4% B 10.9 -0.04 2.0 • 10.9 7.6 15.0 2.0 0.0 1.3 

22+00 1.5% i 12.7 0.09 2.4 E 12.7 11.0 15.0 1.4 0.2 6.9 Reconstruct reach as necessary with 
21+00 2.2% E13.3 0.09 2.7 • 13.3 Yes 22.7 15.0 0.7 0.6 6.5 larger riprap and/or larger launch 

-O 20+00 2.2% R 12.1 0.09 2.7 I 12.9 Yes 18.7 15.0 0.8 0.4 6.1 section to mitigate potential scour as 
(0 19+00 1.4% 5 8.7 0.09 2.7 E 13.4 Yes VD 11.7 15.0 1.3 0.6 7.9 necessary 
rC 18+00 1.1% 1 9.3 0.04 2.7 r 11.7 

VD 
8.2 15.0 1.8 0.0 5.7 Increase launch section for scour 

CO 
•o 17+00 1.3% 1 8.7 0.04 2.6 f 11.6 8.0 15.0 1.9 0.0 5.0 protection as necessary 
o 
Q. 16+00 1.8% 7.1 -0.09 2.6 7.4 2.7 15.0 5.6 0.0 0.0 

15+00 2.2% 5.7 -0.09 2.5 7.4 7.5 15.0 2.0 0.0 0.0 
14+00 1.9% 6.5 0.04 2.5 7.4 2.8 15.0 5.4 0.0 0.0 

No Action I/I  ̂-a -a 13+00 1.7% 7.1 0.09 2.4 7.2 2.9 15.0 5.2 0.0 0.0 
No Action 

£ c O ro 12+00 2.1% 7.4 0.09 2.4 7.9 8.7 15.0 1.7 0.0 0.0 
11+00 2.3% 7.7 0.04 2.3 7.7 9.3 15.0 1.6 0.0 0.0 



Table 5.7 - Filter Criteria Check of Riprap against Filter Bedding 

August, 1982 
Construction 
Specification Station 19+50 27+80 33+65 33+75 34+00 35+00 36+00 36+50 36+00 41+00 

August, 1982 
Construction 
Specification 

Sample E5 8 E2 4A E6 3D El 3A 3C1 E8 Min Max 
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Figure 4.3 - Pond 13 Critical section at station 24+65 
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Figure 4.8 - WSEL at Station 46+61 
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Figure 4.1^1 - WSEL at Station 24+65 
Rico Plan: Final_r5 12/7/2011 
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Figure 4.13 - WSEL at Station 15+12 
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Figure 4.14 - WSEL at Station 9+17 
Rico Plan: Final_r5 12/7/2011 
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:igure 5.5 - Competent Mean Velocity for Cohesionless Soils (Neill, 1973) 
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Appendices 

Appendix D1 - Geochemical Laboratory Testing Results 
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1.0 Purpose and Scope 
This Part D constitutes the Adit and Portal Investigation Report required under Subtask 
D1 of the Remedial Action Work Plan for the Rico-Argentine Mine Site and documents 
the work accomplished to date pursuant to the program of site investigations and 
laboratory testing in the approved Investigation Plan for Collapsed Adit Area at St. Louis 
Tunnel (referred to as the Adit Investigation Plan or AIP) (Atlantic Richfield Company, 
2011). The location of the adit collapse area relative to the St. Louis Ponds portion of 
the Site is shown on Figure 1.1. 

The primary objectives of the investigations as described in the AIP were to: 

1. Investigate the condition of the collapsed portion of the adit and how it interfaces with 
competent rock at the brow of CHC Hill; 

2. Assess the possible accumulation of settled solids and water build-up behind the 
existing blockage in the collapsed area; and 

3. Provide information to support design of a hydraulic control system for discharges 
from the St. Louis Tunnel. 

Investigations to support achieving these objectives are focused on collecting, 
controlling, and conveying the adit flow from its current point of discharge to the water 
treatment facility, currently assumed to be up gradient of the existing Pond 18. 

As described herein, the investigations to date have provided important information 
addressing some key aspects of these primary objectives. However, as anticipated as 
possible in the AIP, additional investigations will be required to more fully support 
evaluation of access to and rehabilitation of the St. Louis Tunnel to a point where the 
tunnel encounters adequately competent bedrock (i.e., the brow of CHC Hill) or rock that 
can be improved to provide for an adequately stable hydraulic control structure. 

As noted in the AIP, if consideration of temporary in-mine storage of currently 
discharging mine water to regulate seasonal flows is contemplated, then subsequent 
investigations would also need to address issues including the following: 

1. The extent and location of available storage volume in the mine workings (i.e., open 
versus collapsed workings); 

2. Potential for destabilizing existing colluvial, talus and landslide deposits blanketing 
the lower slopes of CHC Hill; 

3. Potential for discharges through unconsolidated deposits, faults, fractures and joints, 
and/or unknown or inadequately sealed historic mine openings; and 

4. Obtaining a better understanding of the hydrogeologic.conditions and overall water 
balance within and conveyed through the underground workings. 

5. Assessing these issues was beyond the scope of the initial investigations completed 
to date. The extent to which these issues should be addressed in additional 
investigations planned for 2012 will be discussed with EPA. 

2011 Investigations, Analyses and Evaluations | Part D 1 



2.0 Ground Survey 
The main objective of ground survey at the adit collapse area was to determine to the extent 
feasible the dimensions, alignment (i.e., bearing or azimuth) and grade of the accessible 
portion of the tunnel. It was reasoned that this information might provide a check on the 
tunnel bearing reported by McKnight (1974) and the tunnel grade calculated from a portal 
invert reported by McKnight (1974) and a spot elevation on a historic mine map of the St. 
Louis Tunnel. The historic and new survey data was intended to provide the basis on which 
bearing (azimuth) and inclination of borings would be set to attempt to intersect the tunnel 
as discussed in Section 4.2. 

A site reconnaissance of the portion of the St. Louis Tunnel exposed in the U-shaped 
excavation behind the remaining portal structure (i.e., the adit collapse area) was 
conducted. Based on this reconnaissance, it was determined that surveying of the tops of 
timber "pillars" that were key elements of the tunnel support in this reach and that appeared 
to still be in their original position would provide the most potentially reliable basis for the 
projection. Surveys were conducted utilizing conventional total station equipment and 
techniques. Appropriate safety precautions were implemented to protect the survey crews 
when working near the collapsed tunnel. 

Figure 2.1 shows the key data acquired from the ground survey and an interpreted "best fit" 
bearing (or azimuth) of the tunnel based on that data. The nominal grade calculated by 
averaging the top elevations of selected apparently in-place timber posts was 0.9 percent. 
This is very close to the typical grade constructed in mines of this type and era of about one 
(1) percent. However, the reliability of this estimate of tunnel grade was judged potentially 
suspect due to the inherent variability of the ground at the tunnel support post locations (and 
thus likely variable length of the posts) and the potential that the posts had settled 
differentially over time under the prior load of colluvium over the tunnel roof. As a result, the 
bearing from the new surveys and the tunnel grade from the historic data were utilized in the 
calculations of drill hole bearing and inclination. 

3.0 Engineering Geologic Mapping 
A preliminary interpretation of the geologic conditions in the vicinity of the St. Louis Tunnel 
portal and adit collapse area is shown in Figure 3.1 which is a portion of the overall 
preliminary site geologic mapping described in Section 3.0 of Part A. This interpretation is 
based on surface geologic mapping of the slope conditions located upslope and in the 
vicinity of the tunnel alignment and the borehole intercepts encountered in drill hole BAH-01. 
An area of bedrock consisting of the Lower Hermosa Formation was mapped during field 
reconnaissance several hundred feet upslope of the tunnel portal area. The bedrock area 
consists of a bedded sequence of sandstone and siltstone defined by both outcrops and 
subcrops (areas where the material has broken off or derived from in-place outcrops but 
probably not moved more than a few feet from its original location) and therefore marks the 
approximate location of intact bedrock at the ground surface above the tunnel. 

There is also a small localized active landslide located in the slope above the collapsed 
tunnel entrance area. The surface expression of the slide suggests that it is shallow (<10 
feet) and has not moved in the past several years, The reminder of the area located above 
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the adit collapse area is covered by coarse colluvial material containing abundant boulder 
size blocks of displaced bedrock. 

4.0 Exploratory Test Pitting and Drilling 
An initial program of test pitting and drilling was implemented at the adit collapse area as 
described herein. Although different in detail than the program originally envisioned in the 
AIP, the objectives of the AIP were met with the revised program. The primary differences 
in the program implemented from that planned were: 

1. Drilling in the bottom of the adit collapse area was performed with a direct rotary 
skid-mounted drill rig rather than with an air-track rig; 

2. Only one drill hole was completed from within the excavated collapse area rather 
than the linear array of four (4) air-track holes originally planned; 

3. The "horizontal drill hole" was relocated to result in a shorter hole from collar to 
projected target location at the tunnel, and the hole was inclined down rather than up 
from the collar to the tunnel; 

4. One of the proposed test pit locations was not accessed due to concerns for worker 
safety related to rocks dislodging, from the steep excavated slope in the collapse 
area; and 

5. The resistivity surveys were not implemented. 

The decision to drill only one hole in the bottom of the collapse area was based primarily on 
concerns with the safety of the drill crew and logger related to large rocks becoming 
dislodged from the steep excavation slopes especially following precipitation events (rain or 
wet snow). Also, significant challenges were encountered in accessing the potential drill 
sites in this area, and in setting the rig in a manner to keep the drill string on the planned 
alignment given the inherently unstable bouldery ground conditions. 

The decision to utilize a direct rotary drill rig with capability for tricone drilling through the 
coarse colluvium and then for core drilling if or when rock was encountered was determined 
to provide a better opportunity to acquire useful information than an air-track drill without 
sampling capability. 

As discussed in Section 4,2, the single drill hole completed (AT-2) provided very important 
and useful information and justified the approach implemented. The decision to relocate the 
"horizontal drill hole" to result in a shorter distance to the targeted location on the projected 
tunnel alignment was based on the experience gained in drilling AT-2 and the judgement of 
the drill crew and loggers that a shorter, more steeply inclined boring would be more likely to 
stay approximately on the planned alignment and would provide a better opportunity to 
deploy sampling and remote sensing equipment down the hole should the tunnel be 
intersected. Again, this decision was justified by the success in having intersected the 
tunnel and installing casing in the hole that will provide the opportunity for sampling, remote 
sensing and installation of a transducer in the tunnel during the 2012 field season. 
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As noted previously, protection of staff performing the site investigation work from rock 
impact was a paramount concern especially at the bottom of the excavation over the 
collapsed adit. This drove the decision to eliminate the one planned test pit that was in a 
particularly vulnerable location that was not amenable to protecting to the degree feasible at 
the other locations that were sampled. 

Finally, it was determined that the resistivity surveys, especially the line proposed higher on 
the excavated slope in the collapse area, did not hold enough promise of being able to 
detect the tunnel to justify the risk, time and expense to perform this work. It was apparent 
with the success achieved in intersecting the tunnel with two drill holes that the historic 
information and survey data acquired in this investigation provided an adequate basis for 
projecting the location of the tunnel in the reach targeted for this study without the additional 
information originally intended to be acquired from the resistivity surveys. 

4.1 Test Pitting 

A total of five (5) test pits were hand dug at the locations shown on Figure 3.1 to acquire 
representative bulk samples of the colluvium supporting the existing steep and metastable 
slopes of the excavation in the collapsed adit area. In addition to acquiring samples for 
laboratory testing as described in Section 5.1, the in situ density and moisture content of the 
colluvium was measured utilizing a nuclear density gage at four (4) of the test pit locations 
(TP-1, TP-2, TP-5 and TP-6). These results confirm that the colluvium in the steep 
excavation slopes is loose (relative compaction in the range of only 73-88 percent) and 
subject to instability especially following precipitation events. 

4.2 Drilling 

Two drill holes were completed as part of the initial investigations at the adit collapse area 
as noted previously. The following subsections provide detailed descriptions of the means 
and methods utilized, drilling conditions encountered and overcome, materials penetrated 
and samples acquired in these drill holes. 

4.2.1 Drill Hole AT-2 

Drill hole AT-2 was originally planned to be drilled using an air-track rig and the designation 
of "AT' was retained when the decision was made to drill with a direct mud rotary coring rig 
instead as discussed above. The final location selected for this drill hole was in the vicinity 
of the originally planned AT-2; there was not a drill hole AT-1. 

A drilling platform for drill hole AT-2 was constructed by Flare Construction on October 15 
through 16, 2011 at the base of the cut slope located above the collapsed portion of the St. 
Louis Tunnel (Photo 4.1). The drill hole was located upgradient from where mine water 
discharge daylights (at elevation 8,865.0 feet) from the collapsed portion of the tunnel. The 
drilling platform was approximately 40 feet long by 20 feet wide. Seven two-foot wide by 
five-foot long concrete retaining wall blocks were stacked on the upslope side of the drilling 
platform as a precaution to prevent potential rolling rocks from impacting the drilling platform 
(Photo 4.2); The skid-mounted Longyear 45 core drilling rig was positioned on the drilling 
platform using a D6 dozer. The calculated angle from the surveyed boring location to the 
adit assumed a 1.27 percent grade of the tunnel floor based on historic published and 
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unpublished information as noted in Section 2.0. The drilling rig clutch which controls the 
angle of the HWT drill casing was set at -32°. 

Drill hole AT-2 was drilled between October 18 and 21, 2011. The drilling commenced at 
1500 hours on October 18, 2011 using HWT casing and a tricone rock bit (Photo 4.3). 
Water was used to lubricate the rock bit; due to the short run to the tunnel, the driller opted 
not to use drilling mud. A copy of the boring log for AT-2 is included in Appendix A1 in Part 
A of this report. Key drilling observations and procedures are summarized below; the depth 
intervals indicated are from ground surface down along the angled drill hole: 

• 10/18/2011, Time 1500 hrs. From ground surface to a depth of 13 feet was colluvium 
with some boulders. 

• 10/18/2011, Time 1545 hrs. From 13 feet to 16 feet was a void or very loose 
material, drill stem advanced with no additional down pressure. Encountered 
boulders from 16 feet to 19 feet. 

• 10/18/2011, Time 1600 hrs. Encountered tunnel at depth of 19 feet at an angle of -
32° from horizontal. The tunnel water turned a rusty orange-brown color at the same 
time the drill casing entered the tunnel (Photo 4.4). 

• 10/18/2011, Time 1620. From 19 feet to 26.5 feet the drill casing advanced through 
the tunnel with very little down pressure. A total of 7.5 feet of open tunnel was 
encountered. Advanced the drill to a depth of 26.5 feet and drilled into rock less than 
0.5 feet. The driller thought this was bedrock given the nature of the vibration of the 
drill rig. Ended drilling for day at 1715 hrs. 

• 10/19/2011, Time 1030, Drill rig did not start due to grounding wire that needed to 
be repaired. Removed the HWT casing to switch to HQ coring. The HWT casing 
was tooled with a core bit and installed back down the same hole into and through 
the tunnel to a depth of 26.5 feet. A diamond core bit attached to HQ casing was 
inserted into the HWT casing to total depth of 26.5 feet. Tunnel water ran a rusty 
orange brown color right after the drill stem entered the tunnel. A 10-foot core barrel 
was attached to the wireline and lowered to the total depth. Coring commenced at 
1139 hrs. 

• 10/19/2011, Time 1157. At approximately 1157 hrs the drill rig moved about 3 
inches. This caused alignment problems with the drill casing. The drill rig was 
realigned and anchored using the weight of the D6 dozer parked behind the drill rig. 

• 10/19/2011t Time 1630 hrs. Removed the inner 10-foot core barrel using the wire 
line. There was no core in the barrel, and the coring bit was completely destroyed; 
having been ground down to just metal with no diamond bit visible. Driller thought 
only thing that could cause this kind of damage was drilling through metal. Ceased 
drilling operations for the day. The depth to water in the HWT casing was measured 
with an electronic water level meter. The depth to water below the top of casing at a 
-32° angle was 9.25 feet. Using the equation sin32° x 9.25 feet gives the vertical 
distance to water below the ground surface of 4.9 feet. Using an inclinometer and 
line of sight, the head of the water in the adit at boring AT-2 was approximately three 
(3) feet higher than the water surface where it emerges from the collapsed tunnel. A 
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small submersible pump was lowered down the HWT casing and into the mine 
tunnel. The pump was a 1.75-inch diameter 12-volt submersible pump connected 
with %-inch polyethylene tubing to convey the water to the surface. Initially, the 
water pumped from the tunnel was slightly gray with a faint green tint, very similar to 
the color of the water commonly observed emerging from the collapsed tunnel. The 
water then changed to orange-brown rust color. At this point, the pumping efficiency 
decreased and the discharge was very viscous, and the higher viscosity material 
appeared to be a precipitate (Photo 4.5). A sample was pumped to a plastic bottle 
and allowed to settle. The water and precipitate separated, with the precipitate on 
the bottom of the plastic bottle. 

• 10/20/2011, Time 1038 hrs. New HQ coring bit is inserted down the HWT casing to 
total depth of approximately 27 feet. 

• 10/20/2011, Time 1243 hrs. Cored to a total depth of 35 feet. Removed inner core 
barrel and recovered approximately two feet of material. The core consisted of (from 
shallow to deep) metal railroad track, railroad tie wood, and six inches of latite 
porphyry (Photo 4.6). 

• 10/20/2011, Time 1420 hrs. Finished removing wood from inner core barrel. 
Postulate that the wood jammed inside core barrel tripped the overshot latching lever 
on the wireline and the inner core barrel moved up the HQ casing, thereby not 
allowing the rock core to be captured in the inner core barrel. The inner core barrel 
was not locked into place at the HQ shoe. The HQ coring bit continued to core, and 
there was potentially a seven (7) foot section of core in the HQ casing. A visible 
offset of a land slump was noted above the drilling area, and work was stopped for 
the day to evaluate the slump. 

• 10/21/2011, Time 0800 hrs. Decision is made to move drill rig from AT-2 location. 
At 1030 the HQ casing was removed from the HWT casing and checked for the 
presence of a residual core but none was found. At 1030 the drill rig was moved 
using the D6 dozer. 

® 10/28/2011, Time 1500 hrs. Constructed a modified coliwasa sampler using a 
weighted polyethylene bailer and 26 feet of %-inch PVC pipe. The top of the bailer 
was cut off and attached to the PVC pipe using stainless steel screws and duck tape. 
Assumed the ball in the bottom of the bailer would set sufficiently to recover the 
stratified water and apparent precipitate. Three samples were collected at depths of 
24.5, 26 and 26.3 feet (as measured down along the inclined casing) below top of 
casing (Photo 4.7). The relatively clear water and apparent precipitate below the 
water surface is visible in all three samples. 

The tunnel appears to be open at location AT-2 based on the 6.5 feet of void encountered 
during drilling. The tunnel also appears to be partially filled with an orange-brown rust 
colored material that is slightly denser than water that is inferred to be primarily metal oxy-
hydroxide precipitate ("red dog"). A down hole video log of AT-2 completed on November 3, 
2011 shows the apparent precipitate; a copy of the video file will be provided to EPA under 
separate cover. It is unknown if the seven (7) feet of core that was lost during the drilling of 
AT-2 was competent bedrock. Drill hole AT-2 was left as a cased hole that can be accessed 
for future downhole surveys, sampling and monitoring of water levels. A transducer was 
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installed and water head measurements are being recorded and periodically downloaded 
from an on-site data collector. 

Water levels measured at the time of drilling indicated that the head in the tunnel at the 
location of drill hole AT-2 was approximately nine (9) feet above the tunnel floor. Assuming 
that the tunnel height is likely something less than nine (9) feet but probably at least seven 
(7) feet (based on a note on a figure in McKnight (1974) that a bedding attitude was taken 
seven (7) feet up the tunnel wall), this would mean that at (east the lower reach of the St. 
Louis Tunnel is slightly pressurized. As noted previously, it is apparent that water is backing 
up behind what is inferred to be a "leaky" plug of colluvial and tunnel support debris with 
approximately three (3) feet of head loss from AT-2 to the point of discharge of mine water 
from the debris. If the tunnel is assumed to be nominally eight (8) by eight (8) feet square* 
and the invert grade is assumed to be in the range of 0.9-1.27 percent, the water would be 
estimated to back up on the order of 700-1000 feet into the St. Louis Tunnel upgradient of 
the blockage. The volume of water backed up may be on the order of 200,000^300,000 
gallons (or 0.6-0.9 acre-feet). 

4.2.2 Drill Hole BAH-01 

The down-gradient portion of the St. Louis Tunnel just above the original tunnel entrance (at 
the still existing portal structure) has collapsed and is covered by colluvial material. Drill 
hole BAH-01 was drilled to investigate the thickness of the colluvial material and location of 
the buried bedrock surface in the vicinity of the St. Louis Tunnel alignment. The boring was 
also oriented to attempt to intercept the St. Louis Tunnel. 

The location of BAH-01 and orientation of the drill hole in relation to the St. Louis Tunnel 
alignment is illustrated on Figure 3.1. The drill collar for BAH-01 was located on a bench cut 
by Flare Construction into a west facing slope situated south of the St. Louis Tunnel 
collapsed adit area (Photo 4.8). Drilling was accomplished using a skid mounted Longyear 
44 diamond core rig using rotary wash methods (Photo 4.9). To target the tunnel, the boring 
was set up to drill at a bearing of N38.94°E and -13.5° inclination (from horizontal) (Photo 
4.10). The angle of the drill rods at the conclusion of the drilling was measured at -15°. 
Drilling commenced on October 26 and was completed on November 9, 2011. 

A detailed description of the drilling conditions and materials encountered in the drill hole are 
documented on the log for BAH-01 provided in Appendix A1 of Part A of this report. The 
drill hole encountered colluvial material, bedrock and a void (inferred to be the St. Louis 
Tunnel) as summarized in Table 4.1. 

From the surface to 210 feet the drill hole penetrated colluvium (i.e., slope debris) consisting 
of mixtures of gravel-, cobble- and boulder-sized blocks of bedrock set in a sandy silt matrix. 
These bedrock blocks were comprised of several different lithologies (i.e., rock types) 
including latite porphyry, sandstone, shale, quartzite, greenstone and quartz vein. Several 
blocks up to several feet long were encountered within the colluvium. The largest block of 
bedrock within the colluvium consisted of sandstone and limestone that was 8.5 feet in 
length. 

The drilling, casing installation and sampling methods used to complete BAH-01 are 
summarized in Table 4.2. Drilling conditions in the colluvium were characterized as very 
difficult. The difficulties were attributed to the fact that the colluvium encountered in the drill 
hole was unstable in that portions of uncased hole would typically cave if the drill stem 
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would have to be pulled back from the bottom of the hole for any reason. Another challenge 
for completion of the drill hole was the fact that the colluvium contained blocks of hard 
bedrock that were very difficult to penetrate to set casing to stabilize the hole. The colluvium 
was also relatively loose such that larger blocks of bedrock encountered in the colluvium 
tended to move during drilling and sometimes bind the drill stem. The thickness of the 
colluvium was unknown prior to drilling. For this reason, careful sampling of the larger 
bedrock blocks using diamond coring was necessary to determine if the drill hole was 
penetrating intact bedrock or larger blocks of bedrock within the colluvium. In addition, 
installation of casing using a casing shoe (that was required from 147 to 210 feet) could not 
be accomplished through harder bedrock blocks unless these blocks were pre-drilled using 
a diamond core bit and core barrel. 

The drill hole was completed by installing steel casing through the colluvium and into the 
surface of the bedrock. The casing includes: 1) a larger casing (HWT casing) that extends 
from the surface to 186 feet; and 2) a smaller casing (HQ rods) that extends from the 
surface to 210 feet. Both sets of casing were left in the completed drill hole so that the hole 
would remain open and accessible for future surveys and sampling as necessary. 

Bedrock was encountered between 210 and 240 feet in the drill hole. The bedrock was 
sampled by continuous coring. The bedrock consisted of an interbedded sequence of fine
grained sandstone and siltstone that was hydrothermally altered and mineralized with finely 
disseminated pyrite (Photo 4.11). The sandstone is medium greenish gray and the siltstone 
is medium dark gray. The bedrock is moderately hard, weak and closely fractured. Locally 
the bedrock sequence is cut by shear zones where the rock is closely to intensely fractured 
and contains clay gouge (i.e., fault gouge). 

A void zone was encountered between 240 and 252 feet where the boring was terminated. 
The void was identified by the fact that the drill stem could be advanced by pushing the rods 
without rotation. When the void was encountered it was suspected to be the St. Louis 
Tunnel and the rods were pushed for 12 feet in an attempt to determine if drilling could be 
resumed on the far side of the tunnel. However, bedrock was not encountered within the 12 
foot zone suggesting that the drill stem was following the wall of the tunnel rather than 
penetrating rock on the back side of the tunnel. 

After the void was encountered the drill stem was extended approximately five (5) feet into 
the void and drill fluid was pumped down the drill stem for several minutes in an effort to 
agitate sediment or precipitate that was thought to likely be present in the tunnel so that a 
color change could possibly be detected where the flow from the St. Louis Tunnel daylights 
in the adit collapse reach shown on Figure 3.1. Thirty three minutes after drilling fluids were 
initially pumped into the tunnel a distinct red color change was noted in the St. Louis Tunnel 
discharge (Photo 4.12). 

5.0 Laboratory Testing 

5.1 GEOTECHNICAL TESTING 

Bulk samples acquired from the hand dug test pits described in Section 4.1 were tested for 
gradation, plasticity (Atterberg limits) and laboratory moisture/density relationship (i.e., 
Proctor density). The results of the laboratory testing are included on Table 1.1A in Part A 
of this report; laboratory data sheets for this testing are provided in Appendix A2 of Part A. 
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The results of the field density/moisture content testing are included with the laboratory 
testing results in Appendix A2 of Part A of this report. 

Three (3) of the samples tested classify as non-plastic to very low plasticity silty gravel with 
sand; one sample tested as low plasticity clayey gravel with sand; and the other sample was 
slightly plastic silty, clayey sand with gravel. The percent fines of the minus 3 to 4 inch 
fraction of these samples ranged from 13 to 22 percent. The percent of oversize material 
(greater than 3 or 4 inches) ranged from 14 to 33 percent. Corrected maximum dry density 
of these samples ranged from 127.2 to 138.0 pcf with optimum moisture contents ranging 
from 7.6 to 9.3 percent. 

5.2 Water and Solids Testing 

Samples of water and what are inferred to be settled precipitated metal/hydroxide solids 
(possibly mixed with some rock flour sediments) were tested for a suite of chemical analytes 
at Pace Analytical Services, Inc. of Lenexa, Kansas. The results of this testing are 
presented in Appendix D1. Interpretation of these results will be integrated with ongoing 
Studies of the St. Louis Tunnel discharge source waters and reported later. 
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Photo 2.1 - Station 46+00 to 45+79 

Photo 2.2 - Station 45+79 to 45+61 







Photo 2.7 - Station 44+06 to 43+52 





Photo 2.11 - Station 43+00 to 42+50 
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Photo 2.15 - Station 41+00 to 40+50 



Photo 2.18 - Station 38+00 to 37+78 





Photo 2.21 - Station 37+22 to 36+88 



Photo 2.23 - Station 36+46 to 36+07 









Photo 2.32 - Station 33+65 to 33+15 



Photo 2.34 - Station 32+65 to 32+15 



Photo 2.36 - Station 32+00 to 31+50 







Photo 2.42 - Station 29+00 to 28+50 



Photo 2.44 - Station 28+00 to 27+50 



Photo 2.45 - Station 27+50 to 27+00 



Photo 2.48 - Station 26+00 to 25+50 



Photo 2.49 - Station 25+50 to 25+00 



Photo 2.51 - Station 24+50 to 24+00 





Photo 2.55 - Station 22+50 to 22+00 

Photo 2.56 - Station 22+00 to 21+50 



Photo 2.58 - Station 21 +00 to 20+50 



Photo 2.60 - Station 20+00 to 19+50 



Photo 2.62 - Station 19+00 to 18+50 



Photo 2.64 - Station 18+00 to 17+50 



Photo 2.65 - Station 17+50 to 17+00 



Photo 2.67 - Station 16+50 to 16+00 



Photo 2.70 - Station 15+00 to 14+50 



Photo 2.71 - Station 14+50 to 14+00 



Photo 5.1 - Photo of Representative Riprap Bedding (Fine Material 
beneath Larger Stones) in Test Pit TP2011-FD1 



Photo 5.2 - Photo of Representative Riprap Bedding (Fine Material 
beneath Larger Stones) in Test Pit TP2011-FD6 

Photo 5.3 - Photo of Representative Riprap Bedding (Fine Material 
beneath Larger Stones) in Test Pit TP2011-FD7 



Photo 5.4 - Photo of Representative Riprap Bedding (Fine Material 
beneath Larger Stones) in Test Pit TP2011-FD8 

Photo 5.5 - Photo of Representative Riprap Bedding (Fine Material 
beneath Larger Stones) in Test Pit TP2011-FD13 



Photo 5.6 - Photo of Representative Riprap Bedding (Fine Material 
beneath Larger Stones) in Test Pit TP2011-FD14 

Photo 5.7- Photo of Representative Riprap Bedding (Fine Material 
beneath Larger Stones) in Test Pit TP2011-FD15 
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FIELD DATA LOG 
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Client: Atlantic Richfield 
Project: Rico - Argentine Mine Site 

FIELD DATA INDEX 

Photo ID Photo Date Representativ 
e Photo ID 

Photo 
Number in 
Section B 

Start STA End STA Grid STA Grid Grid Photos Grid Videos Test Pit STA Test Pit ID OLD TP ID TP Video Cross Section Comments 

0009-0012 10/3/2011 10 5.1 46+00 45+79 At the beginning of our field investigation, by mistake we began 

0013-0018 10/3/2011 15 5.2 45+79 45+61 documenting the stationing numbers as increasing. We did not realize 

0019-0022 10/3/2011 20 5.3 45+61 45+25 the station numbers were actually decreasing until STA 43+00. The 
photos for this section were partially corrected to account for this error; 
however, also at the time we did not realize the stationing markers were 0023-0026 10/3/2011 24 5.4 45+25 44+83 BXS-3 

the station numbers were actually decreasing until STA 43+00. The 
photos for this section were partially corrected to account for this error; 
however, also at the time we did not realize the stationing markers were 

0027-0031 10/3/2011 28 5.5 44+83 44+39 44+60 GR 1 0427-0436 0437 taken from the centerline of the river; therefore, our measurements do 
0032-0035 10/3/2011 35 5.6 44+39 44+06 not exactly match the stationing documented on the figures. Fortunately 

the stretch from STA 46+00 to STA 43+00 is consistent and 
documented by the grid taken at grid location GR 1 at approximate STA 
44+50. 

0036-0039 10/3/2011 38 5.7 44+06 43+52 

not exactly match the stationing documented on the figures. Fortunately 
the stretch from STA 46+00 to STA 43+00 is consistent and 
documented by the grid taken at grid location GR 1 at approximate STA 
44+50. 0040-0045 10/3/2011 44 5.8 43+52 43+04 BXS-4 

not exactly match the stationing documented on the figures. Fortunately 
the stretch from STA 46+00 to STA 43+00 is consistent and 
documented by the grid taken at grid location GR 1 at approximate STA 
44+50. 

0046-0048 10/3/2011 48 5.9 43+04 42+52 

0049-0051 10/3/2011 50 5.10 42+52 42+07 

0052-0054 10/3/2011 53 5.11 43+00 42+50 

0055-0057 10/3/2011 56 5.12 42+50 42+00 
0058-0061 10/3/2011 60 5.13 42+00 41+50 

0062-0064 10/3/2011 63 5.14 41+50 41+00 

0065-0067 10/3/2011 66 5.15 41+00 40+50 41+00 GR 2 0438-0439 0456, 0440 41+00 TP2011-FD1 TP E8 0458-0460 
0068-0075 10/3/2011 72 5.16 40+50 40+00 BXS-5 
0076-0082 10/3/2011 80 6.17 40+00 38+00 

0083-0087 10/3/2011 87 5.18 38+00 37+78 

0088-0092 10/3/2011 92 5.19 37+78 37+52 

0093-0095 10/3/2011 95 5.20 37+52 37+22 BXS-6 
0096-0099 10/3/2011 98 5.21 37+22 36+88 

0100-0102 10/3/2011 101 6.22 36+88 36+46 36+60 GR3A&3B 0329-0334 0336 36+60 TP2011-FD2 TP 3A ** Photo from Allen shows a sample was taken at TP 3A 
0103-0105 10/3/2011 105 5.23 36+46 36+07 T •~l i , ' 

0106-0108 10/3/2011 108 6.24 36+07 36+00 36+00 GR 3C1 0337-0338 0339 36+00 TP2011-FD3 TP 3C1 ** Photo from Allen shows a sample was taken at TP 3C1 
0109-0113 10/3/2011 110 6.26 36+00 36+69 36+00 GR3C2 0340-0341 0342 36+00 TP2011-FD4 TP E1 0443 BXS-7 ** Photo from Allen shows a sample was taken at TP E1 
0114-0119 10/4/2011 115 5.26 35+69 35+18 

0120-0123 10/4/2011 123 6.27 36+18 34+82 36+00 GR 3D 0346 0343 36+00 TP2011-FD5 TP 3D BXS-8 ** Photo from Allen shows a sample was taken at TP 3D | 
0124-0126 10/4/2011 125 5.28 34+82 34+47 

0127-0129 10/4/2011 128 5.29 34+47 34+11 

0130-0136 10/4/2011 133 6.30 34+11 34+00 34+00 TP2011-FD6 TP E6 0446, 0449 ** Photo from Allen shows a sample was taken at TP E6 

0136-0140 10/4/2011 
139 6,31 34+00 33+66 33+69 (66) GR 4A & 4B 

0144-0148, 
2101,2100, 

2099 
0366, E0441 33+76 (78) TP2011-FD7 TP 4A 0441, E006-014 

" Photos 02099-02101 show GR 4A at STA 33+91 
33+66 TP2011-FD8 TP E2 E02122-E02124 ** Photo from Allen shows a sample was taken at TP E2 

0141-0143 10/4/2011 143 6.32 33+66 33+16 33+66 GR 6A& 6B 0161-0166 0367,0374 33+26 TP2011-FD9 TP E7 0461-0463 BXS-9 
0149-0150 10/4/2011 150 5.33 33+75 33+15 32+65 

0166-0168 10/4/2011 167 6.34 32+66 32+16 32+66 TP2011-FD10 TP E3 E02127 
0160-0162 10/4/2011 162 5.35 32+15 32+00 

0163-0165 10/4/2011 164 5.36 32+00 31+50 

0171-0172 10/4/2011 172 6.37 31+60 31+00 31+26 GR6A&6B 0166-0170 
0377, 0380, 

E0441 31+26 TP2011-FD11 TP 6A 016 

0173-0174 10/4/2011 174 5.38 31+00 30+50 

0175-0177 10/4/2011 177 5.39 30+50 30+00 

0178-0179 10/4/2011 179 5.40 30+00 29+50 

0180-0182 10/4/2011 182 5.41 29+50 29+00 BXS-10 

0187-0188 
10/4/2011 188 6.42 29+00 28+60 28+61 GR7A&7B 0183-0186 0186, 0384, 

0387,047 

0189-0191 10/4/2011 191 6.43 28+60 28+00 28+26 TP2011-FD12 TP 7 E02128-E02129 
0194-0200 10/4/2011 200 6.44 28+00 27+60 27+96 GR7C 0192-0193 0391,046 27+80 TP2011-FD13 TP 8 E02130 ** Photo from Allen shows a sample was taken at TP 8 
0201-0205 10/4/2011 204 5.45 27+50 27+00 

0213-0216 10/4/2011 214 5.46 27+00 26+50 0217 
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Client: Atlantic Richfield 
Project: Rico - Argentine Mine Site 

FIELD DATA INDEX 

Photo ID Photo Date Representativ 
e Photo ID 

Photo 
Number in 
Section B 

Start STA End STA Grid STA Grid Grid Photos Grid Videos Test Pit STA Test Pit ID OLD TP ID TP Video Cross Section Comments 

0218-0222 10/4/2011 222 5.47 26+47 26+00 26+47 GR 8A & 8B 0206-0212, 
0392 0-»96 0394,0396 

0223-0226 10/4/2011 225 5.48 26+00 25+50 L ) 
p P~ 1 L '-i- |_ | 0227-0229 10/4/2011 228 5.49 25+50 25+00 p P~ 1 L '-i- |_ | 

0230-0232 10/4/2011 232 5.50 25+00 24+50 

0233 10/4/2011 5.51 24+50 24+00 

0234-0237 10/4/2011 236 6.62 24+00 23+60 23+72 GR 9A & 9B 0238-0241 0399, 0401 
0242-0247 10/4/2011 246 5.53 23+50 23+00 0244 ** Beginning of using video to call out stationing 
0249-0251 10/4/2011 249 5.54 23+00 22+50 0248 
0253-0255 10/4/2011 254 5.55 22+50 22+00 0252 
0257-0259 10/4/2011 258 5.56 22+00 21+50 0256 

0261-0262 
10/4/2011 261 6.67 21+60 21+00 21+00 GRE4 0260 0414 21+00 TP2011-FD14 TP E4 E02131 -E02140 

0264-0265 10/4/2011 265 5.58 21+00 20+50 0263 BXS-11 
0267-0268 10/4/2011 268 5.59 20+50 20+00 0266 
0270-0273 10/4/2011 271 5.60 20+00 19+50 0269 
0276-0278 276 6.61 19+60 19+00 19+60 GRE6 0274, 0420 19+60 TP2011-FD16 TP E6 E02141-E02142 ** Photo from Allen shows a sample was taken at TP e6 
0280-0282 282 5.62 19+00 18+50 0279 
0284-0287 284 5.63 18+50 18+00 0283 
0289-0292 291 5.64 18+00 17+50 0288 
0294-0297 296 5.65 17+50 17+00 0293 
0300-0301 300 5.66 17+00 16+50 0298, 0299 

0303-0305 305 5.67 16+50 16+00 0302 
0307-0309 309 5.68 16+00 15+50 0306 

0311-0312 311 5.69 15+50 15+00 0310 
0314-0315 315 5.70 15+00 14+50 01314 
0317-0319 319 5.71 14+50 14+00 0316 
0321-0323 322 5.72 14+00 13+50 0320 
0325-0327 326 5.73 13+50 13+00 0324 
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AECOM 
Client: Atlantic Richfield Job No.: 60157757.300 Comp. By: TAW 
Project: Rico Date Chkd: Date: 10-13-11 
Detail: Grid Riprap Gradations Chkd By: Page No.; 1 

Grid ID: 1 Grid ID: 2 
Grid STA: ~ 44+50 Grid STA: 41+00 

Pond: At parking pad in river overflow Pond: Upstream of Pond 18 in the river overflow 
channel channel 

Rock Size 
Grid Cell 

Rock Size 1 2 3 4 
2' + 

1' - 2' 5 5 8 5 

3" -1' 16 21 21 40 

1/4" - 3" 9 2 5 5 

fines 

Rock Size Grid Cell 
1 2 3 4 

2' + 1 1 

1* - 2' 4 5 4 4 

3" -1' 49 24 27 33 

1/4" - 3" 30% 15% 15% 10% 

fines 

Vegetation: Heavy treed vegetation on the 
slope above the riprap. Heavy tree and brush 
vegetation in the river overflow channel at the 
embankment toe. 
Slope: 25 degrees 

Vegetation: Minimal vegetation on the slope above the 
riprap due to construction. Heavier vegetation at the 
toe of the embankment in the river overflow channel. 

Slope: 25 degrees 

Grid ID: 3A 
Grid STA: 36+50 

Pond: Adjacent to Pond 18, top of 
embankment slope 

Grid ID: 3B 
Grid STA: 36+50 

Pond: Adjacent to Pond 18, bottom of 
embankment slope 

Rock Size Grid Cell Rock Size Grid Cell 

1 2 3 4 1 2 3 4 

2' + 2' + 

r - r  1' - 2' 2 

3" -1' 2 2 3" -1* 17 9 12 10 

1/4" - 3" 90% 90% 90% 90% 1/4" - 3" 50% 20% 70% 70% 

fines 10% 10% 8% 8% fines 30% 70% 20% 20% 

Vegetation: Light vegetation (weeds). Two Vegetation: Some weeds and sparse trees, 
separate placements of fill. Much flatter on 
top> steeper on bottom, very little rock in both. 

Slope: 10 degrees Top, 25 degrees BTM Slope: 42 degrees 



AECOM 
Client: Atlantic Richfield 
Project; Rico 
Detail: Grid Riprap Gradations 

Job No.: 60157757.300 
Date Chkd: 
Chkd By: 

Comp. By: TAW 
Date: 10-13-11 

Page No.: 1 

Grid ID: 3C.1 
Grid STA: 36+00 

Pond: Upstream end of Pond 18, top of 
embankment slope 

Grid Cell 
Rock Size 1 2 3 4 

2' + 

1" - 2' 1 

3" -1' 5 4 11 13 

1/4"-3" 90% 90% 84% 82% 

fines 5% 5% 5% 5% 

Vegetation: Minimal vegetation in areas with some 
trees. Consistent coverage for reach at the top of the 
slope. Thicker tree vegetation than at grid location 3A 
and 3B. 
Slope: 20 degrees 

Grid ID: 3C.2 
Grid STA: 36+00 

Pond: Upstream end of Pond 18, bottom of 

Rock Size Grid Ceil 
1 2 3 4 

2* + 1 1 1 

l'-2' 4 2 4 5 

3"-r 8 11 6 11 

1/4" - 3" 20% 10% 5% 

fines 67% 30% 25% veg 40% veg 

Vegetation: Thicker vegetation along the toe of the 
riprap. Weed type vegetation growth within the riprap 
in cells 3 and 4 of the grid. 

Slope: 25 degrees 

Grid ID: 3D 
Grid STA: 35+00 

Pond: Adjacent to downstream end of Pond 18 

Grid ID: 4A 
Grid STA: 33+65 

Pond: Adjacent to upstream end of Pond 15, top of 
embankment slope 

Rock Size Grid Cell 

1 2 3 4 

2' + 

1' - 2* 

3" -1' 1 2 6 2 

1/4"-3" 84% 83% 74% 78% 
fines 15% 15% 20% 20% 

Rock Size Grid Cell 

1 2 3 4 

2' + 

1' - 2' 

3" -1' 5 3 5 8 

1/4" - 3" 85% 87% 90% 87% 

fines 10% 10% 5% 5% 

Vegetation: At grid location, minimal vegetation. Some 
shrubbery along the slope with thicker vegetation at the 
toe. 

Vegetation: Minimal vegetation with some weed 
growth in cells 3 and 4 of the grid. 

Slope: 35 degrees Slope: 35 degrees 



AECOM 
Client: Atlantic Richfield Job No.: 60157757.300 Comp. By: TAW 
Project: Rico Date Chkd: Date: 10-13-11 
Detail: Grid Riprap Gradations Chkd By: Page No.: 1 

Grid ID: 4B 
Grid STA: 33+65 

Pond: Adjacent to the upstream end of 
Pond 15, top of embankment slope 

Grid ID: 5A 
Grid STA: 33+55 

Pond: Adjacent to Pond 15 near Grid 4A&B, top of 
embankment slope 

Rock Size 
Grid Cell 

Rock Size 1 2 3 4 
2' + 1 2 
1' - 2' 1 3 1 3 
3" -1' 5 8 11 15 
1/4"-3" 83% 79% 78% 70% 
fines 10% 10% 10% 10% 

Rock Size Grid Cell 
1 2 3 4 

2' + 
l ' - 2 '  2 
3" -1* 6 4 6 7 
1/4" - 3" 74% 86% 67% 
fines 20% 10% 25% 35% 

Vegetation: Minimal vegetation in riprap; 
however, thicker vegetation at the toe of the 
embankment. 
Slope: 35 degrees 

Vegetation: Ample amount of vegetative weed growth. 
More embankment material than well graded riprap for 
such vegetation to grow. 
Slope: 23 degrees 

Grid ID: 5B Grid ID: 6A 
Grid STA: 33+55 Grid STA: 31+25 

Pond: Adjacent to Pond 15 near Grid 4A&B, Pond: Adjacent to Pond 15 
bottom of embankment slope 

Rock Size Grid Cell 

1 2 3 4 
2' + 1 1 1 
1' - 2' 2 4 6 5 
3" -1' 23 13 25 33 
1/4" -3" 10% 10% 5% 
fines 10% 10% 

Rock Size Grid Cell 

1 2 3 4 
2' + 
1' - 2' 
3" -1* 6 5 2 
1/4" - 3" 84% 95% 85% 88% 
fines 10% 5% 10% 10% 

Vegetation: Minimal vegetation at the toe of 
the embankment. Sparse vegetation upstream 
and downstream of grid location. 
Slope: 30 degrees 

Vegetation: Top of embankment consists of weeds and 
shrub type vegetation. 

Slope: 30 degrees 



AECOM 
Client: Atlantic Richfield 
Project: Rico 
Detail: Grid Riprap Gradations 

Job No.: 60157757.300 
Date Chkd: 
Chkd By: 

Comp. By: TAW 
Date: 10-13-11 

Page No.: 1 

Grid ID: 6B 
Grid STA: 31+25 

Pond: Adjacent to Pond 15 

Grid ID: 7A 
Grid STA: 28+61 

Pond: Adjacent to upstream end of Pond 14 

Rock Size 
Grid Cell 

Rock Size 1 2 3 4 
2' + 1 1 2 2 
r - 2 *  3 7 3 6 
3" -1" 6 3 5 5 
1/4"- 3" 
fines 

RockSize Grid Cell 

1 2 3 4 
2' + 1 
r - 2 '  1 3 3 
3" -1" 6 9 13 12 
1/4"- 3" 83% 81% 79% 79% 
fines 10% 10% 5% 5% 

Vegetation: Minimal vegetation in the riprap. Some 
weed and shrubbery vegetation at the top of riprap and 
below. Larger riprap in this area consisting of 1' or 2' +. 
Slope: 20 degrees 

Vegetation: Weeds and shrubbery in the upper slope of 
the embankment. 

Slope: 30 degrees 

Grid ID: 7B Grid ID: 7C 
Grid STA: 28+-61 Grid STA: 27+95 

Pond: Adjacent to the upstream end of Pond 14 Pond: Adjacent to the downstream end of Pond 14 

Rock Size Grid Cell 
1 2 3 4 

2' + 1 2 1 1 
1' - 2' 3 2 2 10 
3" -1' 6 3 1 10% 
1/4" - 3" 4 
fines Veg 

RockSize Grid Cell 
1 2 3 4 

2' + 1 1 
1' - 2' 3 3 
3" -1' 9 13 15 2 
1/4"-3" 50% shale 60% shale 70% shale 90% shale 
fines 

Vegetation: Thick vegetation at the toe of the riprap. 

Slope: 25 degrees 

Vegetation: Some shrubbery within riprap. Thick 
vegetation at the toe of the riprap. Majority of the 
riprap are assorted sizes of broken up shale. This 
section proves to be different than last grid location and 
next rep reach. 

Slope: 25 degrees 



AECOM 
Client: Atlantic Richfield 
Project: Rico 
Detail: Grid Riprap Gradations 

Job No.: 60157757.300 
Date Chkd: 

Chkd By: 

Comp. By: TAW 
Date: 10-13-11 

Page No.: 1 

Grid ID: 8A 
Grid STA: 26+47 

Pond: Adjacent to the upstream end of 
Pond 12 

Grid ID: 8B 
Grid STA: 26+47 

Pond: Adjacent to the upstream end of Pond 12 

Rock Size 
Grid Cell 

Rock Size 1 2 3 4 
2' + 
1' - 2' 
3" -1' 5 4 10 5 
1/4"- 3" 
fines 95% 96% 90% 95% 

Rock Size Grid Cell 
1 2 3 ' 4 

2' + 2 2 1 1 
1' - 2' 2 3 2 4 
3" -1" 6 5 8 13 
1/4" - 3" 10% shale 10% shale 

fines 10% void 20% void 

Vegetation: The majority of the embankment 
at this location has very little rock with mostly 
fines and weed like vegetation. 
Slope: 30 degrees 

Vegetation: Large riprap in this area with minimal 
vegetation at the toe of the riprap. 

Slope: 25 degrees 

) 

Grid ID: 9A Grid ID: 9B 
Grid STA: 23+72 Grid STA: 23+72 

Pond: In between Ponds 11 and 12 Pond: In between Ponds 11 and 12 

Rock Size Grid Cell I Rock Size Grid Cell 
1 2 3 4 | 1 2 3 4 

2' + 2' + 2 1 

1' - 2' 1 1 1' - 2' 7 5 6 3 

3" -1' 23 24 26 22 3" -1" 10 13 28 27 
1/4" - 3" 72% 70% 71% 72% 1/4"- 3" 
fines 5% 5% 5% 5% fines 
Vegetation: Typical vegetation for top of slope; Vegetation: Larger riprap; therefore, no vegetation in 
weeds and small bushes or shrubbery. the riprap. Heavier vegetation at the top of the riprap 

near the river. 
Slope: 30 degrees Slope: 22 degrees 



AECOM 
Client: Atlantic Richfield Job No.: 60157757.300 
Project: Rico Date Chkd: 
Detail: Grid Riprap Gradations Chkd By: 

Grid ID: E5 
Grid STA: 19+50 

Pond: At far downstream end of Pond 9 

Com p. By: TAW 
Date: 10-13-11 

Page No.: 1 

Grid ID: E4 
Grid STA: 21+00 

Pond: Adjacent to the upstream end of Pond 9 

Rock Size 
Grid Cell 

Rock Size 1 2 3 4 
2' + 1 1 2 
1" - 2' 7 10 5 6 
3" -1' 7 2 13 28 
1/4" - 3" 20% 20% 
fines 

Rock Size Grid Cell 
1 2 3 4 

2' + 1 1 2 
1" - 2* 7 6 6 5 
3" -1' 5% 12 7 5 
1/4"-3" 20% 
fines 

Vegetation: Larger trees at toe of riprap near the river. 

Slope: 20 degrees 

Grid ID: 
Grid STA: 

Pond: 

Rock Size Grid Cell 
1 2 3 4 

2' + 
1' - 2" 
3" -1' 
1/4" - 3" 
fines 
Vegetation: 

Vegetation: Weeds at the top of the embankment. No 
vegetation in the riprap, heavier bush like vegetation at 
the toe near the river. This grid location has larger 
voids with approximately 75% being filled with rocks 
smaller than 3" and 25% being filled with rocks larger 
than 3". 
Slope: Top at 20 degrees, bottom at 40 degrees 

Grid ID: 
Grid STA: 

Pond: 

Rock Size Grid Cell 
1 2 3 4 

2' + 
1' - 2' 
3" -1' 
1/4"- 3" 
fines 
Vegetation: 

Slope: Slope: 
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Project: Rico 

Subject: Return Period Calculation Methodology Selection for Rico Watershed 

Purpose: Review different regression formulas and methodologies for determining 100-year return event. 
Select reasonable value for 100-year for use in HEC-RAS model. 

Approach 1 

Q = 2\3 .SA .601 

Approach 2 

CWCB regression formula for subregion DLR-1 

Regression formula from USGS, "Analysis of the Magnitude and Frequency of Floods 
in Colorado", 2000; Southwest Region 

Approach 3 

Qungaged 2 gaged 

A,  V 
ungaged 

Basin translation formula from USGS, "Analysis of the Magnitude and 
Frequency of Floods in Colorado", 2000; Southwest Region 

0.5 < — < 1.5 
A„  

ratio of similar areas of gaged site to ungaged site 
x = .71 for Southwest Region 

in combination with Log Pearson Type 3 analysis of USGS stream gage 09165000 "Dolores River Below Rico" 

Approach 4 
n - 1 0291/f59,r33 
Lrioo A 7500 

Regression formula from USGS, "Regional Regression Equations for 
Estimation of Natural Streamflow Statistics in Colorado", 2009; 
Southwest Region 

Calculations 

USGS Gage 09165000 "Dolores River Below Rico" 
105.7 Area (sqmi) 
2795 Q100 per HEC-SSP (cfs) 

Dolores River at the Town of Rico 
72.4 Area (sqmi) 
0.68 ratio of areas 
100 Percentage area above 7500-ft 

2,804 1. Q100 per CWCB formula (cfs) 
2,530 2. Q100 per USGS 2000 formula (cfs) 
2,137 3. Q100 per USGS 2000 similar watershed formula (cfs) 
2,217 4. Q100 per USGS 2009 formula (cfs) 
2,200 Selected Q100 for HEC-RAS model (cfs) 



Project: Rico 

Subject: Return Period Curve Calculation for Rico Watershed 

Purpose: Estimate 2, 5, 10, 25, 50, 100, 200 and 500 year return period for the Rico Watershed using USGS 
regression formula methodology. HEC-SSP software used to estimate return periods for downstream 

gaged site per Formula 3. 

Formula 3 
USGS, "Analysis of the Magnitude and Frequency of Floods in Colorado", 2000 Southwest Region 

Qungaged Q gaged 

< a  
ungaged ratio of similar areas of gaged site to ungaged site 

0.5 <——<1.5 area criteria Au = area of ungaged watershed 

^g Ag = area of gaged watershed 

x= 0.71 for Southwest Region 

A = 105.7 for USGS Gage 09165000 "Dolores River Below Rico (sqmi) 
0.68 ratio of areas: Rico watershed / Gage 09165000 watershed 

Formula 4 
USGS, "Regional Regression Equations for Estimation of Natural Streamflow Statistics in Colorado", 
2009 Southwest Region 

regression formulas for Southwest Region 
O - 10167 A64A~10 (1 - 10261 A 60 d~27 

,U A 7500 tf25 — 1U A 7500 _ , A3 04 ^.58 ,-36 

a =10 2A3A62a-5Z Q5 o = \O2J1A 59A;530°0 

Ql0 = 10 236A61A-5Z e,oo = 10291^5%-3OO 

A= 72.4 for Rico watershed (sqmi) 
A7500 = 100 %age of Rico watershed above 7500-ft 

Q2OO = 10^A^A7' 

Q500 = IO3-2,a58A7-53090 



Project: Rico 

Subject: Return Period Curve Calculation for Rico Watershed 

Output 

Rico Watershed 
Return Gage Formula 3 Formula 4 Selected 

Period (yr) Q(cfs) Q(cfs) Q.(cfs) Q(cfs) 
Q2 2 1,181 903 457 700 
Q5 5 1,596 1,220 798 1,025 

Q10 10 1,876 1,434 1,080 1,275 
Q20 20 2,148 1,642 1,550 
Q25 25 1,530 1,630 
Q50 50 2,512 1,920 1,845 1,900 

Q100 100 2,795 2,137 2,217 2,200 
Q200 200 3,089 2,361 2,495 2,450 
Q500 500 3,496 2,672 3,213 3,000 

i 1981 26 2,170 1,659 NA 1,660 Max Gage Flow since 1981 
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Rico Watershed Return Period Curves 
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Return Period (yr) 

Formula 3 (HEC-SSP) 

Formula 4 (2009 USGS regression) 

Estimated Max Flow 

Estimated Q100 

Selected Curve 



cwcA3 

7.0 DOLORES RIVER BASIN 

The CWCB recommends that approximate peak flow values for this all watersheds within the 
Dolores River basin be computed using the USGS publication entitled U.S. Geological Survey in 
cooperation with the Colorado Department of Transportation and the Bureau of Land Management, 
Analysis of the Magnitude and Frequency of Floods in Colorado. Water Resources Investigations 
Report 99-4190,2000. 

For information purposes only, the CWCB has included the following equation for the Dolores 
River basin that can be used for comparison of peak flow values at a site of interest. 

Hydrology data from detailed floodplain analyses were obtained and analyzed for the Dolores River 
basin. The Dolores River basin was not divided into subregions. A description of the Dolores River 
region along with the associated regression equation and application criteria are presented below. A 
hydrologic regions map showing the regional and subregional boundaries for Colorado is available 
on-line as a separate PDF file. 

DLR-1: DOLORES RIVER SUBREGION 

This subregion includes the Dolores River mainstem and its tributaries in southwestern Colorado. 
Streams in this subregion are located in portions of Dolores County, San Miguel County, Montrose 
County, and Mesa County. Major tributaries in this subregion include the San Miguel River, 
Naturita Creek, and West Dolores River. The subregion is bounded as follows: 

• On the north by the Dolores River - Colorado River basin divide; 
• On the east by the Dolores River - Gunnison River basin divide; 
• On the south by the Dolores River-San Juan River basin divide; and 
• On the west by the Colorado - Utah state line. 

The regression equation for this subregion is only valid for natural tributary streams that have 
drainage areas between 2 mi2 and 1,080 mi2. A detailed study or other hydrologic analysis must be 
performed for projects involving streams with drainage areas that fall outside of the applicable 
range. 

The equation for subregion DLR-1 is: A - 7Z.-4 

Q = 213.8(A)-601 • Q ' 2203 

Where: 
A = Drainage Area, square miles (2<A<1,080) 
Q = 100 year peak flow, cfs 
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Table 1. Regional flood-frequency equations, Colorado 

[Q , discharge, in cubic feet per second; /(, drainage area, in square miles; P, mean annual precipitation, in inches; 5, mean drainage-basin.slope, in foot per foot] 

~ ~~~ J Standard error Average standard 
Recurrence interval, Regression equation of the model, error of prediction, 

in years in percent in percent 

Mountain region 
2 0 = 11.0 04) 0663 05 + 1.0) 3465 5 8.5 59.6 
5 0 = 11.9(A) 0 671 (5+ 1.0) 2 739 47.7 48.6 

10 0 = 23.0 04)0685 (5+ 1.0) 2 364 43.7 44.6 

25 0 = 29.4 04)0 695 05 + 1.0) 2004 41.4 42.3 
50 0 = 34.5 (A) °-700 (5 + 1.0) 1768 41.4 42.3 

100 (3 = 39.5 04) °-7O605 + 1.0) 1 577 42.4 43.4 
200 0 = 44.6 04)0 710 05 + 1.0) 1408 44.2 45.2 
500 0 = 51,5 04)0715 (5+ 1.0)1209 47.5 48.6 

Rio Grande region 
2 0 = 0.03 04)0 979 (F)1615 77.7 82.6 
5 0 = 0.12 04)a94O(P) 1384 64.0 67.9 

10 0 = 0.25 04)°-914(P) 1 277 58.2 89.1 
25 Q = 0.52 (A)0 884 (P)1 117 53.4 56.8 
50 0 = 0.81 (A)0 864 (P) 1 121 51.2 54.5 

100 0= 1.19 (A)0846 (P) 1:074 49.9 53.3 

200 0 =1.67 (A)0:828 (P) 1036 49.5 52.9 
500 0 = 2.48 (A) °'808 (P) ° "5 50.0 53.6 

Southwest region 
2 0 = 28.7 (A) °'699 85.0 87.3 

5 0 = 50.5 01)0 693 74.1 76.1 
10 0 = 66.0 01)0 697 71.4 73.4 
25 0 = 86,3 (A) °'704 71.2 73.4 
50 0 = 102.0 (A)0 709 72.8 75.0 

100 0= 118.4 0f)°-715 75.6 78.0 

200 0= 135.5 (v4) 79.1 81.7 
500 0= 159.4 (^)0 728 85.0 87.9 

Northwest region 
2 0 =•fl.39 01) 0 684 CP) 1304 82.6 85.6 
5 0 = 2.84 0f)°'674(P)0833 71.5 74.0 

10 0 = 7.56 04)a671 (P)°-601 68.5 70.9 

25 0 = 20.6 (A)0669 (P) 0:362 67.1 69.7 
50 0 = 38.8 0I)0 667 (P)0-210 67.2 69.8 

100 0= 104.7 (A)0624 75.0 76.7 
200 0=118.5 04)°624 77.8 79.6 

500 0= 137.6 (A)0623 83.1 85.1 

Plains region 
2 0 = 39.0 04)0486 233.7 258.5 
5 0= 195.8 04)0 399 204.2 223.8 

10 0 = 364.6 (A) °'400 212.4 233.7 

25 0 = 725.3 (A)0:395 2 31.8 256,2 
50 0= 1116 (^4)0392 249.5 278.3 

100 0= 1640 (A)0 388 2 67.3 3 00.0 
200 0 = 2324 (A) °'385 284.5 321.3 
500 0 = 3534 (A) °-380 3 05.8 3 4 7.9 

ESTIMATING MAGNITUDE OF PEAK DISCHARGES 9 



interval of interest is selected, a weighted estimate of 
the peak discharge can be computed for a site using 
the regression equation for the appropriate region and 
the peak-discharge value from the flood-frequency 
curve. 

Weighted estimates are used for unregulated 
streams to reduce the time-sampling error that may 
occur in a station flood-frequency estimate. This time-
sampling error is associated with the length of record 
for a gaging station. A station with a short period of 
record may have a large time-sampling error because 
its record may not be representative of the actual flood 
history of the site based on a large number of years. 
The observed period of record has the possibility 
of falling within a wet or dry climatic cycle. The 
weighted estimate of flood frequency should be a 
better indicator of the true value because the regres
sion estimate is an average of the flood histories of 
many gaging stations over a long period of time 
(Thomas and Lindskov, 1983). 

Table 2. Basin characteristics and the range of values used 
in the analysis 

Basin characteristics Range of values 
Drainage-basin area, in square miles 5.5 to 988.0 
Mean annual precipitation, in inches 7.0 to 49.0 
Mean drainage-basin elevation, in feet 2.805 to 12,200 
Mean drainage-basin slope, in foot per foot 0.081 to 0.562 

Sites near Gaging Stations on the Same 
Stream 

Peak discharges for sites near gaging stations on 
the same stream can be estimated by using a ratio of 
drainage area for the sites near the ungaged sites and 
the gaged sites. This method is considered to be reli
able when the drainage-area ratio is between about 
0.5 and 1.5 and when the two sites have similar 
drainage-basin and climatic characteristics. If the sites 
of interest have similar basin and climatic characteris
tics and meet the drainage-area-ratio requirement, 
peak discharges can be computed by the following 
equation: 

QT(u) = Q.T(g)(AJAg) > (3) 

where 
Qt(u) is the peak discharge, in cubic feet per 

second, at the ungaged site for T-year 
recurrence interval; 

Qr(g) is the weighted peak discharge, in cubic feet 
per second, at the gaged site for T-year 
recurrence interval; 

Au is the drainage area, in square miles, at the 
ungaged site; 

Ag is the drainage area, in square miles, at the 
gaged site; and 

x is the average exponent for drainage area for 
each flood region as follows: 

Flood region Exponent 
Mountains 0.69 
Rio Grande 0.88 
Southwest 0.71 
Northwest 0.64 
Plains 0;40 

The following is an example calculation to 
determine the 100-year peak discharge for an ungaged 
site near a gaged site on the same stream in the moun
tain region. The drainage area at the ungaged site is 
given as 350 mi2 and at the gaged site is 450 mi2. The 
weighted discharge for the 100-year peak at the gaged 
site is given as 11,500 ft3/s. 
1. Check that the drainage area ratio AJAg is between 

0.5 and 1.5. That ratio is as follows: 

AJAV = 350/450 = 0.78 u 4» 

which meets the ratio requirement. 
2. Compute the discharge at the ungaged site using the 

specified values in equation 3: 

2ioo(«) = 11, 500(350/450)°'69 = 9, 670 f̂ /s. 

Ungaged Sites 

Peak discharges at ungaged sites can be 
computed using the appropriate regional equation 
shown in table 1. For sites on streams that cross 
regional boundaries, results from more than one of the 
regional equations need to be weighted as described 
below. 

10 Analysis of the Magnitude and Frequency of Floods in Colorado 



Regionall Regression Equations 
for Estimation of Natural Streainflow 
Statistics in Colorado 

By Joseph P. Capesius and Verlin C. Stephens 

Prepared in cooperation with the Colorado Water Conservation Board and the 
Colorado Department of Transportation 

Scientific Investigations Report 2009-5136 

U.S. Department of the Interior 
U.S. Geological Survey 



Regional Regression Equations for Estimation of Natural Streamflow Statistics in Colorado 

Peak Streamflow Equations for Southwest Region 
Generalized least-squares (GLS) regression, 78 stations 
Approximate range of predictor variables 

A: 1-4,390 square miles and ̂ 7500: 0-100 percent 

a = io'" AomA^ 

a = io213^062^9 

01O = lO236^061^23 
Q25 = 102-6'AomA^ 
a0 = io277 ^0 59 ^30 

01OO = 10 
n -1 ft3 04 a0-5* a~°m 
*5200 — 1U A 7500 

n -1012,/i8/f-°'39 
*5500 — 1U A -/*7500 

E 
E 
E 
E3 
El 
E 
E 
E 

SEP = 90, 

SEP =71, 

SEP =61, 

SEP = 66, 
SEP = 67, 

SEP = 69, 

SEP = 71, 

SEP = 75, 

pseudoE2 = 70, 

pseudoE2 = 75, 

pseudoE2 = 77, 

pseudoE2 = 78, 

pseudoE2 = 78, 

pseudoE2 = 78, 

pseudoE2 = 77, 

pseudoE2 = 77, 

SME = 87, 

SME ~ 69, 

SME = 64, 

SME = 63, 

SME = 63, 

SME =65, 

SME = 67, and 

SME =10: 

Minimum Streamflow for Southwest Region 
Generalized least-squares (GLS) regression, 46,37, and 33 stations 
Approximate range of predictor variables 

A: 4-4,390 square miles, E: 10-51 inches, £: 5,600-11,600 feet 

,07 = i(T222V6El5,£465 E SEP =226, pseudoE2 = 67, 

,07 =10-1874^ 097P,35E388 

,07 = lO-2629yf0 49 P011E6-45 

E 
E 

SEP = 255, 

SEE = 354, 

pseudoE2 = 52, 

pseudoE2 = 33, 

SME =201, 

SME = 226, and 

SME = 300. 

Maximum Streamflow for Southwest Region 
Generalized least-squares (GLS) regression, 59 stations 
Approximate range of predictor variables 

A: 4—4,390 square miles andE: 10-51 inches 

,07 =10"4 07 ^0 99E310 \T\ 

,07 =10"268^093E2 44 [7] 

707 = IO-186^89E203 [7] 

SEP = 64, 

SEE = 43, 

SEE = 33, 

pseudoE2 = 88, 

pseudoE2 = 93, 

pseudoE2 = 95, 

SME =61, 

SME = 40, and 

SME = 30. 

Summary of Variables, Units, and Regression Diagnostics is shown in figure 2. 

Figure 6. Regional regression equations for the Southwest hydrologic region. 



Bul le t in  17B Frequency  Analys i s  
06  Dec  2011  11 :22  AM 

Input  Data  - -— 

Analys i s  Name:  USGS Gage  09165000 
Descr ip t ion :  

Data  Se t  Name:  DOLORES RIVER-RICO,  CO.-FLOW-ANNUAL PEAK 
DSS F i le  Name:  Z : \_CURRENT_PROJECTS\At lan t ic  Richf ie ld \60157757 Rico \400  
Technica l \405_HH\watershed\HEC-SSP\Rico_Gage_Frequency_Analys i s .  dss  
DSS Pa thname:  /DOLORES RIVER/RICO,  CO. /FLOW-ANNUAL PEAK/01jan l900/ IR-
CENTURY/USGS/  

Repor t  F i le  Name:  Z : \_CURRENT_PROJECTS\At lan t ic  Richf ie ld \60157757 
Rico \400  Technica l \405_HH\watershed\HEC-
SSP\Bul le t in l7bResul t s \USGS_Gage_09165000\USGS_Gage_09165000. rp t  
XML F i le  Name:  Z: \_CURRENT_PROJECTS\At lan t ic  Richf ie ld \60157757 Rico \400  
Technica l \405_HH\watershed\HEC-
SSP\Bul le t in l7bResul t s \USGS_Gage_09165000\USGS_Gage_09165000.  xml  

S ta r t  Date :  
End Date :  

Skew Opt ion :  Use  S ta t ion  Skew 
Regiona l  Skew:  -0 .1  
Regiona l  Skew MSE:  0 .302  

P lo t t ing  Pos i t ion  Type:  Median  

Upper  Conf idence  Leve l :  0 .05  
Lower  Conf idence  Leve l :  0 .95  

Disp lay  ord ina te  va lues  us ing  1  d ig i t s  in  f rac t ion  par t  of  va lue  

End of  Input  Data  

Pre l iminary  Resul t s  

<< Skew Weight ing  »  

Based  on  57  events ,  mean-square  e r ror  of  s ta t ion  skew =  0 .295  
Mean-square  e r ror  o , f  r eg iona l  skew =  0 .302  

<< Frequency  Curve  »  
DOLORES RIVER-RICO,  CO.-FLOW-ANNUAL PEAK 



I  Comput  ed  Expec ted  Percent  |  Conf idence  Limi ts  |  
|.  Curve  Probabi l i ty  Chance  |  0 .05  0 .95  |  
|  FLOW, CFS . Exceedance  |  FLOW, CFS |  

I 2 ,138 .3  2 ,148 .0  .0 .2  |  2 ,  507  .  9  1 ,881 .4  |  
I 2 ,110 .9  2 ,121 .2  0 .5  |  2 ,471 .4  1 ,859 .4  |  
I 2 ,079 .6  2 ,090 .8  1 .0  |  2 ,430 .0  1 ,834 .2  |  
I 2 ,034 .7  2- ,  045 .7  2 .0  |  2 ,370 .5  1 ,797 .8  |  
I 1 ,942 .5  1 ,953 .3  5 .0  .  |  2 ,249 .6  1 ,722 .8  |  
I 1 ,833 .0  1 ,840 .8  10 .0  |  2 ,107 .6  1 ,632 .7  |  
I 1 ,665 .1  1 ,670 .2  20 .0  |  1 ,893 .7  1 ,492 .3  |  
I 1 ,258 .6  1 ,258 .6  50 .0  |  1 ,399 .4  1 ,137 .8  |  
I 818 .1  810 .6  80 .0  |  910.0  723 .7  |  
I 610 .4  598 .0  90 .0  |  692.7  521 .6  |  
I 461 .6  445 .7  95 .0  |  538 .2  378 .7  |  
I 248 .5  226 .5  99 .0  |  

1-
311 .1  184 .1  |  

«  Systemat ic  S ta t i s t i cs  »  
DOLORES RIVER-RICO,  CO.-FLOW-ANNUAL PEAK 

I Log  Transform 
I FLOW, CFS Number  o f  Events  

1 
1  

1  _  
I Mean  3 .054  His tor ic  Events  

1 
0  1 

I  S tandard  Dev 0 .201  High  Out l ie rs  0  1 
I S ta t ion  Skew -1 .410  Low Out l ie rs  0  1 
I  Reg iona l  Skew -0 .100  Zero  Events  0  1 
I Weighted  Skew -0 .763  Miss ing  Events  0  1 
I Adopted  Skew 
I 

-1 .410  Sys temat ic  Events  57  |  
|  

End of  Pre l iminary  Resul t s  

<< Low Out l ie r  Tes t  >> 

Based  on  57  events ,  10  percent  ou t l ie r  t es t  devia te  K(N)  =  2 .818  
Computed  low ou t l ie r  t es t  va lue  =  307 .38  

2  low ou t l ie r ( s )  iden t i f ied  be low tes t  va lue  of  307 .38  

S ta t i s t i cs  and  f requency  curve  ad jus ted  for  2  low ou t l ie r ( s )  

<< Sys temat ic  S ta t i s t i cs  »  
DOLORES RIVER-RICO,  CO.-FLOW-ANNUAL PEAK 

Log Transform:  



FLOW, CFS Number  o f  Events  

I Mean  3  080  His tor ic  Events  0  
I S tandard  Dev 0  151  High  Out l ie rs  0  
I S ta t ion  Skew 0  035  Low Out l ie rs  2  
I Reg iona l  Skew -0  100  Zero  Events  0  
I Weighted  Skew -0  763  Miss ing  Events  0  
I Adopted  Skew -1  410 Sys temat ic  Events  57  

<< High  Out l ie r  Tes t  >> 

Based  on  55  events ,  10  percent  ou t l ie r  t es t  devia te  K(N)  =  2 .804  
Computed  h igh  ou t l ie r  t es t  va lue  =  3 ,181 .42  

0  h igh  ou t l ie r  ( s )  iden t i f ied  above  t es t  va lue  of  3 ,18 .1 .42  

Note :  S ta t i s t i cs  and  f requency  curve  were  modi f ied  
us ing  condi t iona l  p robabl i ty  ad jus tment .  

F ina l  Resul t s  

<< P lo t t ing  Pos i t ions  »  
DOLORES RIVER-RICO,  CO.-FLOW-ANNUAL PEAK 

1 Events  Analyzed  Ordered  Events  
1 FLOW Water  FLOW Median  |  
1 Day  
1 

Mon Year  CFS Rank Year  CFS P lo t  Pos  |  

1 10  Jun  1952 2 ,120 .0  1  1984 2 ,170 .0  1 .22  |  
I 28  May 1953  1 ,460 .0  2  1995  2 ,140 .0  2 .96  |  
I 21  May 1954  786 .  0  3  1952 2 ,120 .0  4 .70  |  
I 08  Jun  1955 1 ,360 .0  4  1957  2 ,  080 .  0  6 .45  |  
1 31  May 1956  1 ,020 .0  5  200 '5  2 ,040 .0  8 .19  |  
I 05  Jun  1957 2 ,080 .0  6  1970  1 ,930 .0  9 .93  |  
I 27  May 1958  1 ,900 .0  7  1958  1 ,900 .0  11 .67  |  
1 15  May 1959  585 .  0  8  2007  1 ,840 .0  13 .41  |  
I 03  Jun  1960 1 ,170 .0  9  1985  1 ,830 .0  15 .16  |  
1 19  May 1961  1 ,020 .0  10  1973 1 ,810 .0  16 .90  |  
I 09  May 1962  1 ,190 .0  11  1980 1 ,770 .0  18 .64  |  
I 08  May 1963  867 .0  12  1975 1 ,620 .0  20 .38  |  
I 26  May 1964  1 ,220 .0  13  1982 1 ,610 .0  22 .13  |  
I 21  May 1965  1 ,330 .0  14  1979  1 ,600 .0  23 .87  |  
I 09  May 1966  951 .0  15  1986 1 ,590 .0  25 .61  I 
1 21  May 1967  769 .  0  16  1983 1 ,590 .0  27 .35  I 
I 04  Jun  1968 1 ,360 .0  17  2008 1 ,500 .0  .  29 ,09  I 
I  30  May 1969  1 ,210 .0  18  19  9  3  1 ,490 .0  30 .84  |  



1 06  Sep  1970 1 ,  930 .0  |  19  1953 1 ,460 .0  32 .5  8  |  
1 17  Jun  1971 1 ,100 .0  |  20 2009 1 ,400 .0  34 .32  |  
1 08  Jun  1972 776 .0  |  21 1968 1 ,360 .0  36 .06  |  
1 11  Jun  1973 1 ,810 .0  |  22 1955 1 ,360 .0  37 .80  |  
1 10  May 1974  783 .0  |  23 1978 1 ,330 .0  39 .55  |  
1 05  Jun  1975 1 ,620 .0  |  24 1965  1 ,330 .0  41 .29  |  
1 04  Jun  1976 958 .0  |  25 2010 1 ,310 .0  43 ,03  |  
1 09  May 1977  270 .0  |  26 1964 1 ,220 ,0  44 .77  |  
1 10  Jun  1978 1 ,330 .0  |  27 1969 1 ,210 .0  4  6 .  5  2  |  
1 13  Jun  1979 1 ,600 .0  |  28 1962 1 ,190 .0  48 .26  
1 10  Jun  1980 1 ,770 .0  |  29 1960 1 ,170 .0  5 0 . 0 0  |  
1 07  Jun  1981 878 .0  |  30 1987 1 ,150 .0  51 .74  |  
1 25  Aug 1982  1 ,610 .0  |  31 1971 1 ,100 .0  53 .48  |  
1 19  Jun  1983 1 ,590 .0  |  32 1996 1 ,060 .0  55 .23  |  
1 24  May 1984  2 ,170 .0  |  33 1961 1 ,020 ,0  56 .97  |  
1 08  Jun  1985 1 ,830 .0  |  34 1956 1 ,020 .0  5.8  .  71  , |  
1 06  Jun  1986 1 ,590 .0  |  35 2003 1 /000 .0  60 .45  |  
1 09  Jun  1987 1 ,150 .0  |  36 2004 994 .0  62 .20  |  
1 06  Jun  1988 764 .0  |  37 1994 980 .0  63 .94  |  
1 10  May 1989  644 .0  |  38  1976  958 .0 .  65 .68  |  
1 05  Jun  1990 938 ,0  |  39  1966 951 .0  67 .4 .2  |  
1 20  May 1991  .794 .0  |  40  1990  938 .0  69 .16  |  
1 20  May 1992  866 .0  |  41  2001 923 .  0  70 .91  |  
1 16  Jun  1993 1 ,490 .0  |  42  1999  923 .  0  72 .65  |  
1 03  Jun  1994 980 .0  |  43  1981  878 .0  74 .39  |  
1 17  Jun  1995 2 ,140 .0  |  44  1963  867 .0  76 .13  |  
1 16  May 1996  1 ,060 .0  |  45  1992 866 .  0  77 .87  |  
1' 17  Jun  1999 923 .0  |  46 2000 831 .0  79 .62  |  
1'  24  May 2000  831 .0  |  47 1991  794  .  0  81 .36  |  
1 15  May 2001  923 .0  |  48 1954 786 .  0  83 .10  |  
1 14  Apr  2002  187 .0  |  49 1974 783 .  0  84 .84  |  
1 27  May 2003  1 ,000 .0  |  50  1972 776 .  0  86 .59  |  
1 19  May 2004  994 .0  |  51  2006 769 .  0  88 .33  |  
1 23  May 2005  2 ,040 .0  |  52  1967 769 .  0  90  i  07  |  
1 22  May 2006  769 .0  |  53  1988 764  .  0  91 .81  |  
1 06  Oct  2006  1 ,840 .0  |  54 1989 644  .  0  93 .55  |  
1 20  May 2008  1 ,500 .0  |  55 1959 585 .0  95 .30  |  
1 13  May 2009  1 ,400 .0  • |  56  1977 270 ,0*  97 .04  |  
1 28  May 2010  1 ,310 .0  |  

|  
57  2002 187 .0*  98 .78  |  

*  Out l ie r  

<< Skew Weight ing  »  

Based  on  57  events ,  mean-square  e r ror  of  s ta t ion  skew =  0 .094  
Mean-square  e r ror  of  reg iona l  skew =  0 .302  

<< Frequency  Curve  >> 
DOLORES RIVER-RICO,  CO.-FLOW-ANNUAL PEAK 



I  Computed  Expec ted  Percent  |  Conf idence  Limi ts  |  
I Curve  Probabi l i ty  Chance  I 0 .05  0 .95  |  
|  FLOW, CFS Exceedance  |  FLOW, CFS |  

I 3 ,308 .8  3 , :  4  96 .0  
1 

0 .2  |  4. ,  067  .  6  2 ,832 .0  |  
I 2 ,963 .0  3 ,088 .9  0 .5  |  3 ,575 .9  2 ,569 .2  |  
I 2 ,706 .0  2 ,795 .4  1 .0  |  3 ,  217 . .  6  2 ,370 .9  |  
I 2 ,451 .7  2 ,512 .2  2 .0  |  2 ,869 .5  2 ,171 .5  |  
I 2 ,115 .8  2 ,148 .2  5 .0  |  2 ,421 .4  1 ,902 .7  |  
I 1 ,857 .7  1 ,875 .5  10 .0  |,  2 ,087 .4  1 ,690 .5  |  
I 1 ,588 .4  1 ,596 .2  20 .0  |  1 ,751 .3  1 ,461 .7  |  
I 1 ,180 .6  1 ,180 .6  50 .0  |  1 ,275 .3  1 ,092 .7  |  
I 880 .8  876 .  6  CO

 
o

 
o

 

957 .1  798 .7  |  
I 756 .8  750 .0  90 .0  |  831 .5  673 .8  |  
I .  668 .3  658 .7  95 .0  |  742 .5  584 .7  |  
I 530 .1  514 .4  99 .0  |  

1-
603 .5  447 .5  |  

<< Synthe t ic  S ta t i s t i cs  »  
DOLORES RIVER-RICO,  CO.-FLOW-ANNUAL PEAK 

I Log  Transform:  
|  FLOW, CFS Number  o f  Events  

1 
1  

I  Mean  3 .073  His tor ic  Events  0  I 
I  S tandard  Dev 0 .152  High  Out l ie rs  0  1 
I S ta t ion  Skew 0 .046  Low Out l ie rs  2  1 
I Reg iona l  Skew -0 .100  Zero  Events  0  1 
I Weighted  Skew 0 .011  Miss ing  Events  0  1 
I Adopted  Skew 0 .046  Sys temat ic  Events  57  |  

|  

End of  Analy t ica l  Frequency  Curve  



APPENDIX B4 
MANNING'S *N' CALCULATIONS 
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ATLANTIC RICHFIELD - RICO 
Manning's "n" Roughness Development 
8-Nov-ll 

HEC-RAS Manning's Roughness Coefficients 

References 

USGS - Guide for Selecting Manning's Roughness Coefficients for Natural Channels and Flood Plains 
Chow - Open Channel Hydraulics 

Approach 

HEC-RAS development (calculations completed in this spreadsheet) 
Develop Manning's "n" utilizing USGS guidelines. 
Cross compare with Manning's "n" description in "Open Channel Hydraulics" by Chow. 

HEC-RAS calibration (to be completed in HEC-RAS) 
Adjust Manning's "n" in HEC-RAS model to achieve stable model if required. 

Summary of Results 

Main Channel 

"n" Description 

0.050 main channel, very rocky, some meandering 

Banks 
"n" Description 

0.200 
0.180 

0.160 
0.140 

0.130 
0.110 

0.080 

0.060 
0.040 

1) super thick 2-5 foot tall brush, many 5-30 foot tall leafy trees, pic #0022,0035 & 0119 
2a) thick 2-5 foot tall brush, many 5-30 foot tall leafy trees 
2b) super thick 2-5 foot tall brush, some to moderate 5-30 foot tall leafy trees 
3) thick 2-5 foot tall brush, some to moderate 5-30 foot tall leafy trees 
4a) thick 2-5 foot tall brush, intermittent trees, pic #0054 
4b) some to moderate 2-5 foot tall brush, many 5-30 foot tall leafy trees 
4c) some to moderate 2-5 foot tall brush, some to moderate 5-30 foot tall leafy trees 
5) some to moderate 2-5 foot tall brush, tail grasses; intermittent trees 
6a) gravel 3/8 - 2 in base, some to mod 0.5-2 ft tall brush/grass, some to mod 5-20 ft tall leafy trees 
6b) thick course riprap up to 24", well graded, some vegetation (ASSUMED future condition) 
7a) gravel 3/8 - 2 inch base, intermittent 5-10 foot tall leafy trees 
7b) gravel 3/8 - 2 inch base, some to moderate 0.5-2 foot tall brush/grass, no trees 
8) gravel 3/8 - 2 inch road, no vegetation 
9a) shallow water - settling ponds - bare dirt bottom 
9b) paved road 
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ATLANTIC RICHFIELD - RICO 
Manning's "n" Roughness Development 
8-Nov-ll 

HEC-RAS Manning's Roughness Coefficients 
Calculations 

n =  ( ,nb +  nl  +  n2 +n3  +nA)m 

MAIN CHANNEL 
River Dolores River 

HEC-RAS Location All Stations 
Range Condition Observations 

Base, nb 0.030 0.050 0.035 Cobble gravel/cobble base, 1-4 inch 
Irregularity, nl 0.001 0.005 0.005 Minor generally good condition, some erosion on side slopes 
Variation, n2 0.001 0.005 0.005 Alternating little variation in main creek bed, occasional shifting and 

occasionally geometry change 
Obstruction, n3 0.000 0.004 0.000 Negligible little to no obstruction in main creek bed, less than 5% of 

section 
Vegetation, n4 0.001 0.010 0.004 Small little vegetation in the main creek bed 
Meandering, m 1.000 1.000 1.000 Minor very little meandering; river banks are controlled 
Computed "n" 0.033 0.074 0.049 

0.050 Selected "n" 

|CHANNEL BANKS 
Number of different Manning's "n" roughness designations for the banks 

1 super thick 2-5 foot tall brush, many 5-30 foot tall leafy trees, pic #0022,0035 & 0119 
2 a thick 2-5 foot tall brush, many 5-30 foot tall leafy trees 

b super thick 2-5 foot tall brush, some to moderate 5-30 foot tall leafy trees 
3 thick 2-5 foot tall brush, some to moderate 5-30 foot tall leafy trees 
4 a thick 2-5 foot tall brush, intermittent trees, pic #0054 

b some to moderate 2-5 foot tall brush, many 5-30 foot tall leafy trees 
c some to moderate 2-5 foot tall brush, some to moderate 5-30 foot tall leafy trees 

5 some to moderate 2-5 foot tall brush, tall grasses, intermittent trees 
6 a gravel 3/8 - 2 in base, some to mod 0.5-2 ft tall brush/grass, some to mod 5-20 ft tall leafy trees 

b thick course riprap up to 24", well graded, some vegetation (ASSUMED future condition) 
7 a gravel 3/8- 2 inch base, intermittent 5 -10 foot tall leafy trees 

b gravel 3/8 - 2 inch base, some to moderate 0.5-2 foot tall brush/grass, no trees 
8 gravel 3/8 - 2 inch road, no vegetation 
9 a shallow water - settling ponds - bare dirt bottom 

b paved road 

Roughness Designation: 1 super thick 2-5 foot tall brush, many 5-30 foot tall leafy trees, pic #0022,0035 & 0119 
River Dolores River 

HEC-RAS Location Refer to GIS map for locations along the reach 
Range Condition Observations 

Base, nb 0.025 0.032 0.032 Firm Soil Firm soil base 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.040 0.050 0.050 Severe thick with trees and tall bushes 
Vegetation, n4 0.050 0.100 0.100 Very Large significant undergrowth - ground barely visible 
Meanderjng, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.126 0.202 0.200 

0.200 Selected "n" 
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ATLANTIC RICHFIELD - RICO 
Manning's "n" Roughness Development 
8-Nov-ll 

HEC-RAS Manning's Roughness Coefficients 

Roughness Designation: 2a thick 2-5 foot tall brush, many 5-30 foot tall leafy trees 
River Dolores River 
HEC-RAS Location Refer to GIS map for locations along the reach 

Range Condition Observations 
Base, nb 0.025 0.032 0.032 Firm Soil Firm soil base 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.040 0.050 0.050 Severe many 5-30 foot tall, leafy trees 
Vegetation, n4 0.050 0.100 0.080 Very Large thick undergrowth - ground somewhat visible 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.126 0.202 0.180 

0.180 Selected "n" 

Roughness Designation: 2b super thick 2-5 foot tall brush, some to moderate 5-30 foot tall leafy trees 
River Dolores River 
HEC-RAS Location Refer to GIS map for locations along the reach 

Range Condition Observations 
Base, nb 0.025 0.032 0.032 Firm Soil Firm soil base 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.020 0.030 0.025 Appreciable some to moderate 5-30 foot tall, leafy trees 
Vegetation, n4 0.050 0.100 0.100 Very Large significant undergrowth -ground barely visible 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.106 0.182 0.175 

0.180 Selected "n" 

Roughness Designation: 3 thick 2-5 foot tall brush, some to moderate 5-30 foot tall leafy trees 
River Dolores River 

HEC-RAS Location Refer to GIS map for locations along the reach 
Range Condition Observations 

Base, nb 0.025 0:032 0.032 Firm Soil Firm soil base 
Irregularity, nl 0:001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.020 0.030 0.025 Appreciable some to moderate 5-30 foot tall, leafy trees 
Vegetation, n4 0:050 0:100 0.080 Very Large thick undergrowth - ground somewhat visible 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed ''n" 0.106 0.182 0.155 

0.160 Selected "n" 
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ATLANTIC RICHFIELD - RICO 
Manning's "n" Roughness Development 
8-Nov-ll 

HEC-RAS Manning's Roughness Coefficients 

Roughness Designation: 4a thick 2-5 foot tall brush, intermittent trees, pic #0054 
River Dolores River 

HEC-RAS Location Refer to GIS map for locations along the reach 

Range Condition Observations 
Base, nb 0.025 0.032 0.032 Firm Soil Firm soil base 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.005 0.015 0.010 Minor intermittent 5-30 foot tall, leafy trees 
Vegetation, n4 0.050 0.100 0.080 Very Large thick undergrowth - ground somewhat visible 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.091 0.167 0.140 

0.140 Selected "n" 

Roughness Designation: 4b some to moderate 2-5 foot tall brush, many 5-30 foot tall leafy trees 
River Dolores River 

HEC-RAS Location Refer to GlS map for locations along the reach 
Range Condition Observations 

Base, nb 0.025 0.032 0.032 Firm Soil Firm soil base 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.020 0.030 0.025 Appreciable some to moderate 5-30 foot tall, leafy trees 
Vegetation, n4 0.050 0.100 0.060 Very Large some to moderate 2-5 ft tall brush, ground somewhat visible 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.106 0.182 0.135 

0.140 Selected "n" 

Roughness Designation: 4c some to moderate 2-5 foot tall brush, some to moderate 5-30 foot tall leafy trees 
River Dolores River 

HEC-RAS Location Refer to GlS map for locations along the reach 
Range Condition Observations 

Base, nb 0.025 0.032 0.032 Firm Soil Firm soil base 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.020 0.030 0.025 Appreciable Some to moderate 5-30 foot tall, leafy trees 
Vegetation, n4 0.050 0.100 0.060 Very Large some to moderate 2-5 ft tall brush, ground somewhat visible 1 

Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.106 0.182 0.135 

0.140 Selected "n" 
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ATLANTIC RICHFIELD - RICO 
Manning's "n" Roughness Development 
8-Nov-ll 

HEC-RAS Manning's Roughness Coefficients 

Roughness Designation: 5 some to moderate 2-5 foot tall brush, tall grasses, intermittent trees 
River Dolores River 

HEC-RAS Location Refer to GIS map for locations along the reach 

Range Condition Observations 
Base, nb 0.025 0.032 0.032 Firm Soil Firm soil base 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.005 0.015 0.010 Minor intermittent 5-30 foot tall, leafy trees 
Vegetation, n4 0.050 0.100 0.060 Very Large some to moderate 2-5 ft tall brush, ground somewhat visible 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.091 0.167 0.120 

0.130 Selected "n" 

Roughness Designation: 6a gravel 3/8 - 2 in base, some to mod 0.5-2 ft tall brush/grass, some to mod 5-20 ft tall leal 
River Dolores River 

HEC-RAS Location Refer to GIS map for locations along the reach 
Range Condition Observations 

Base, nb 0.028 0.035 0.032 Gravel 3/8 - 2-in gravel base 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.020 0.030 0.025 Appreciable some to moderate 5-30 foot tall, leafy trees 
Vegetation, n4 0.025 0.050 0.035 Large some to moderate shrub & grass 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.084 0.135 0.110 

0.110 Selected "n" 

Roughness Designation: 6b thick course riprap up to 24", well graded, some vegetation (ASSUMED future condition) 
River Dolores River 

HEC-RAS Location Refer to GIS map for locations along the reach 
Range Condition Observations 

Base, nb 0.040 0.070 0.055 Boulder thick riprap up to 24", well graded 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.000 0.004 0.000 Negligible no obstructions 
Vegetation, n4 0.025 0.050 0.035 Large some to moderate shrub & grass (assumed) 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.076 0.144 0.108 

0.110 Selected "n" 
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ATLANTIC RICHFIELD - RICO 
Manning's "n" Roughness Development 
8-Nov-ll 

HEC-RAS Manning's Roughness Coefficients 

Roughness Designation: 7a gravel 3/8 - 2 inch base, intermittent 5 -10 foot tall leafy trees 
River Dolores River 

HEC-RAS Location Refer to GIS map for locations along the reach 
Range Condition Observations 

Base, nb 0.028 0.035 0.032 Gravel 3/8 - 2-in gravel base 
Irregularity, nl 0.001 0.005 0.003 Mjnor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.005 0.015 0.010 Minor intermittent 5-10 foot tall, leafy trees 
Vegetation, n4 0.010 0.025 0.020 Medium 3/8 - 2-in gravel road base 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.054 0.095 0.080 

0.080 Selected "n" 

Roughness Designation: 7b gravel 3/8 - 2 inch base. some to moderate 0.5-2 foot tall brush/grass, no trees 
River Dolores River 
HEC-RAS Location Refer to GIS map for locations along the reach 

Range Condition Observations 
Base, nb 0.028 0.035 0.032 Gravel 3/8 - 2-in gravel base 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.000 0.004 0.000 Negligible no obstructions 
Vegetation, n4 0.025 0.050 0.035 Large some to moderate shrub & grass 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.064 0.109 0.085 

0.080 Selected "n" 

Roughness Designation: 8 gravel 3/8 - 2 inch road, no vegetation 
River Dolores River 

HEC-RAS Location Refer to GIS map for locations along the reach 
Range Condition Observations 

Base, nb 0.028 0.035 0.032 Gravel 3/8 - 2-in gravel base 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.000 0.004 0.000 Negligible no obstructions 
Vegetation, n4 0.001 0.010 0.005 Small no to very little vegetation 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.040 0.069 0.055 

0.060 Selected "n" 
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ATLANTIC RICHFIELD - RICO 
Manning's "n" Roughness Development 
8-Nov-ll 
HEC-RAS Manning's Roughness Coefficients 

Roughness Designation: 9a shallow water - settling ponds - bare dirt bottom 
River Dolores River 

HEC-RAS Location Refer to GIS map for locations along the reach 
Range Condition Observations 

Base, nb 0.025 0.032 0.025 Firm Soil Firm soil base, smooth 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.000 0.004 0.000 Negligible no obstructions 
Vegetation, n4 0.001 0.010 0.001 Small no vegetation 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.037 0.066 0.044 

0.040 Selected "n" 

Roughness Designation: 9b paved road 
River DoloresRiver 

HEC-RAS Location Refer to GIS map for locations along the reach 
Range Condition Observations 

Base, nb 0.025 0.032 0.025 Firm Soil Firm soil base, smooth 
Irregularity, nl 0.001 0.005 0.003 Minor generally good condition 
Variation, n2 0.010 0.015 0.015 Alternating significant change in overbank geometry between cross 

frequently sections 
Obstruction, n3 0.000 0.004 0.000 Negligible no obstructions 
Vegetation, n4 0.001 0.010 0.002 Small paved road, no vegetation 
Meandering, m 1.000 1.000 1.000 Minor very little meandering 
Computed "n" 0.037 0.066 0.045 

0.040 Selected "n" 

7 of 7 



© Guide for Selecting Manning's Roughness Coefficients 
for Natural Channels and Flood Plains 
United States Geological Survey Water-supply Paper 2339 
Metric Version 

if 
if 

Table of Contents 

U.S. - SI Conversions 

Authors: G.J. Arcement, Jr. and V.R. Schneider, USGS 

NOTE: WSP2339 is the USGS version of FHWA-TS-84-204 which has the same title. The publications are 
substantially the same, but have different arrangement of figures. 

DISCLAIMER: During the editing of this manual for conversion to an electronic format, the intent has been to 
convert the publication to the metric system while keeping the document as close to the original as possible. The 
document has undergone editorial update during the conversion process. 



In developing the ability to assign n values, reliance must be placed on n values that have been 
verified. A verified n value is one that has been computed from known cross-sectional geometry 
an^ischarge values. aî ^H 

Channel n Values 

The most important factors that affect the selection of channel n values are: 
1. the type and size of the materials that compose the bed and banks of the channel 
2. the shape of the channel. 

Cowan (1956) developed a procedure for estimating the effects of these factors to determine 
the value of n for a channel. The value of n may be computed by 

n=(nb +n-] +n2 +n3 +n4)m (3) 

where : 

nb =a base value of n for a straight, uniform, smooth channel in natural materials 
n-| -a correction factor for the effect of surface irregularities 
n2 = a value for variations in shape and size of the channel cross section, 
n3 =a value for obstructions 
n4 =a value for vegetation and flow conditions 
m=a correction factor for meandering of the channel 

Base n Values {nb) for Channels 

In the selection of a base n value for channel subsections, the channel must be classified as a 
stable channel or as a sand channel. 

A stable channel is defined as a channel in which the bed is composed of firm soil, gravel, 
cobbles, boulders, or bedrock and the channel remains relatively unchanged throughout most 
of the range in flow, modified from Aldridge and Garrett, 1973) lists base nb values for stable 
channels and sand channels. The bases values of Benson and Dalrymple (1967) apply to 
conditions that are close to average, whereas Chow's (1959) base values are for the smoothest 
reach attainable for a given bed material. 

Barnes (1967) cataloged verified n values for stable channels having roughness coefficients 
ranging from 0.024 to 0.075. In addition to a description of the cross section, bed material, and 
flow conditions during the measurement, color photographs of the channels were provided. 

A sand channel is defined as a channel in which the bed has an unlimited supply of sand. By 
d^fttion, sand ranges in grain size from 0.062 to 2mm. Resistance to flow varies greatly in 
saWl channels because the bed material moves easily and takes on different configurations or 
bed forms. Bed form is a function of velocity of flow, grain size, bed shear, and temperature. 
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200 cl 

RAS 
*iver J 
6400. 
6308. 
6228. 
6150. 
6Q60. 
5986. 
5886 
5791. 
5706. 
5616, 
5507. 
5382. 
5280. 
5170, 
4931. 
4781. 
4577, 
4404. 
4187. 
3973. 
3647. 
3420, 
3169. 
3000. 
2855 
2712. 
2468. 
2279 
2067. 
1873. 
1620 
1364 
1107 
968.: 
909.: 
699.: 
391 
41.2 

Profile 100-year 

Slope Min Ch El W.S. El Max Chi CritW.S. E.G. Elev Vel Chnl Vel Total Top Width Marin Wtd MannWtd Mann Wtd Froude 
Invert (ft) (ft) Dpth (ft) (ft) (ft) (ft/s) (ft/s) (ft) Left Chnl Rght #Chnl 
0,0081 8849.9 8855.6 5.7 8855.0 8856.9 9.85 6.43 106.4 0200 0.050 0.140 0.76 
0.0171 8849.1 8853.7 4.6 8853.7 8855.4 12.00 6.46 110.6 0.200 0.051 0.139 1.00 
0.0215 8847.8 8852.6 4,8 8852.0 8853.7 9.33 5.33 130.4 0.200 0.050 0.200 0,78 
0.0216 8846.1 8851.6 5.6 8850.7 8852.7 8.76 5.37 123.5 0.200 0.050 0.200 0.69 
0.0140 8844.1 8849.7 5.5 8849.6 8851.6 11.82 7.20 98.3 0.200 0.050 0.200 0.92 
0.0151 8843.1 8848.7 5.6 8848.4 8850.2 10.69 5.83 128.4 0.200 0.050 0.200 0.83 
0.0216 8841.9 8846.1 5.1 8845.9 8847.2 12.40 4.07 184.3 0.200 0.050 0.080 1.09 
0.0300 8839.5 8844.2 5.2 8844.8 9.59 2.90 239.1 0.200 0.050 0.080 0.81 
0.0211 8837.3 8843.2 6.5 8843.7 7.85 2.78 190.1 0.199 0.050 0.080 0.59 
0.0198 8835.5 8840.9 5.5 8840.9 8842.6 12.90 4.82 136.5 0.196 0.050 0.160 1.00 
0.0124 8833.5 8837.4 5.4 8837.4 8838.9 12.40 4.98 162.5 0.196 0.050 0.200 1.13 
0.0223 8832.1 8835.3 8.0 8832.6 8835.7 1.22 3.22 182.7 0.193 0.050 0.200 0.72 
0.0201 8829.8 8832.4 7.1 8830.6 8832.8 6.91 4,27 162,3 0.147 0.050 0.200 0.79 
0.0166 8827.5 8830.2 6.4 8828.4 8830.5 6.99 3.70 226.5 0.147 0.050 0.180 0.77 
0.0257 8823.6 8826.9 5.9 8824-4 8827-1 5.63 2,69 291.2 0.155 0.050 0.180 0.58 
0.0188 8819.8 8825.2 5.4 8823.8 8825.6 7.39 2.44 380.6 0.174 0.050 0.180 0.57 
0.0161 8816.0 8821.5 5.5 8820.9 8822.9 10.56 4.78 273.6 0.196 0.051 0.180 0.81 
0.0137 8813.2 8817.8 4.6 8817.3 8818.6 8.90 4.04 250.7 0.200 0.050 0.132 0.74 
0.0175 8809.8 8813.7 3.9 8813.3 8814.6 9.61 5.35 158.2 0.179 0.050 0.121 0.90 
0.0188 8806.0 8810.0 4.0 8809.3 8810.8 8.04 4.27 170.0 0.193 0.050 0.199 0.72 
0.0185 8799.9 8804-9 5.0 8804.6 8806.5 10.74 7.23 86.9 0.200 0.050 0.200 0.87 
0.0139 8795.7 8802.4 6.7 8800.5 8803.1 7.56 3.85 124.8 0.158 0.051 0.200 0.53 
0.0140 8792.2 8798.5 6.3 8798.5 8800.8 12.71 8.64 64.4 0.152 0.050 0.200 0.95 
0.0264 8789.9 8794.7 4.9 8795.3 8797.2 13.66 7.99 97.8 0.164 0.050 0.200 1.13 
0,0134 8786.1 8792.5 6.4 8791.4 8793.4 8.59 4.56 130.3 0.110 0.050 0.200 0.64 
0.0102 8784.0 8789.8 5.8 8789.3 8791.0 9.61 4.67 166.7 0.110 0.050 0.200 0.73 
0.0222 8781.2 8785.5 4.3 8785.1 8785.8 5.63 3.28 389.3 0.058 0.052 0-128 0.49 
0.0165 8777,1 8781.8 4.8 8781.5 8782.2 7.02 3.81 334.6 0.049 0.050 0.150 0.58 
0.0237 8774.0 8778.2 4,2 8777.7 8778.9 7.68 3.49 337.2 0.200 0.050 0.114 0.68 
0.0108 8770.5 8775.3 4.8 8775.1 8776.2 8.54 3.34 363.1 0.200 0.050 0.199 0.71 
0.0147 8767.7 8772.2 4.5 8772.9 8.41 2.64 398.1 0.200 0.051 0.191 0.71 
0.0152 8763.9 8769.0 5.1 8769.7 8.25 3,1.8 238.8 0.106 0.050 0.200 0.66 
0.0111 8760.0 8767.9 7.9 8768.2 5.41 2.60 184.7 0.110 0.050 0.200 0.35 
0.0103 8758.4 8766.2 7.8 8767.5 9.81 6.87 83.0 0.110 0.050 0.200 0.64 
0.0089 8757.8 8765.9 8.1 8764.6 8767.0 9.42 6.72 87.4 0.097 0,050 0.066 0-61 
0.0062 8755.9 8760.0 4,1 8759.3 8760.4 6.50 2.53 417.0 0.180 0.050 0.130 Q.57 
0.0167 8751.5 8757.3 5.7 8755.4 8757.7 6.00 2.77 200.7 0.180 0.050 0.175 0.45 

8745.7 8750-5 47 8750.2 8752.0 10.63 5.88 138.4 0.180 0.050 0.200 0.88 



Rico Plan: Final_r5 12/7/2011 
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Plan Final_r6 Profile 100-year 
Flow 2200 cfs 

River Sta RAS Slope Min Ch El W.S. El Max Chi Crit W.S. E.G. Elev Vel Chnl Vel Total Top Width Mann Wtd Mann Wtd Mann Wtd Froude 
River Sta Invert (ft) (ft) Dpth (ft) (ft) (ft) (ft/s) (ft/s) (ft) Left Chnl Rght # Chnl 

54+44.5 6400.6 0.0081 8849.9 8856.1 6.2 8855.0 8857.1 8.76 5.52 111.8 0.250 0.063 0.175 0.65 
53+51.9 6308.0 0.0171 8849.1 8854.3 5.1 8855.5 10.39 5.45 116.1 0.250 0.063 0.174 0.82 
52+72.5 6228.6 0.0215 8847.8 8853.1 5.4 8854.0 8.12 4.51 134.6 0.250 0.063 0.250 0.64 
51+94.5 6150.6 0.0216 8846.1 8852.2 6.1 8850.7 8853.0 7.83 4.64 129.4 0.250 0.063 0.250 0.59 
51+04.5 6060.6 0.0140 8844.1 8850.3 6.2 8849.6 8851.8 10.31 5.93 108.1 0.250 0.063 0.250 0.76 

• 50+30.0 5986.1 0.0151 8843.1 8849.1 6.0 8848.4 8850.4 9.75 5.12 134.8 0.250 0.063 0.250 0.73 
49+30.7 5886.8 0.0216 8841.9 8846.6 5.6 8845.9 8847.4 10.70 3.44 197.6 0.250 0.063 0.100 0.88 
48+35.7 5791.8 0.0300 8839.5 8844.7 5.7 8845.1 8.30 2.51 258.8 0.249 0.063 . 0.100 0.66 
47+50.6 5706.7 0.0211 8837.3 8843.5 6.8 8843.9 7.28 2.57 195.8 0.248 0.063 0.100 0.53 
46+60.7 5616.8 0.0198 8835.5 8840.9 5.5 8840.9 8842.6 12.90 4.82 136.5 0.245 0.063 0.200 1.00 
45+51.3 5507.4 0.0124 8833.5 8837.9 .5.9 8837.4 8839.0 10.71 4.20 168.8 0.244 0.063 0.250 0.92 
44+26.5 5382.6 0.0223 8832.1 8835.7 8.3 8832.6 8836.0 6.72 2.94 189.2 0.241 0.063 0.250 0.64 
43+24.3 5280.4 0.0201 8829.8 8832.9 7.6 8830.6 8833.2 6.38 3.70 178.2 0.183 0.063 0.250 0.67 
42+14.0 5170.1 0.0166 8827.5 8830.7 6.9 8828.4 8830.9 6.30 3.12 251.2 0.183 0.063 0.225 0.64 
39+75.4 4931.5 0.0257 8823.6 . 8827.3 6.3 8824.4 8827.5 5.09 2.34 297.1 0.194 0.063 0.225 0.49 
38+25.6 4781.7 0.0188 8819.8 8825.7 5.9 8823.8 8826.0 6.56 2.15 403.6 0.217 0.063 0.225 0.49 
36+21.3 4577.4 0.0161 8816.0 8821.9 5.9 8820.9 8823.0 9.38 3.85 278.8 0.244 0.063 0.225 0.69 
34+48.0 4404.1 0.0137 8813.2 8818.0 4.9 8817.3 8818.8 8.14 3.56 259.0 0.250 0.063 0.172 0.66 
32+30.9 4187.0 0.0175 8809.8 8814.2 4.3 8813.3 8814.8 8.30 4.52 164.0 0.216 0.063 0.153 0.73 
30+17.4 3973.5 0.0188 8806.0 8810.5 4.5 8809.3 8811.1 7.00 3.67 174.6 0.239 0.063 0.249 0.59 
26+91.7 3647.8 0.0185 8799.9 8805.4 5.5 8804.6 8806.7 9.61 6.31 90.6 0.250 0.063 0.250 0.74 
24+64.6 3420.7 0.0139 8795.7 8803.0 7.3 8800.5 8803.5 6.81 3.41 128.4 0.194 0:063 0.250 0.46 
22+13.0 3169.1 0.0140 8792.2 8799.0 6.8 8798.5 8800.8 11.48 7.63 67.2 0.187 0.063 0.250 0.82 
20+44.8 3000.9 0.0264 8789.9 8795.5 5.6 8795.3 8797.1 11.29 6.20 109.3 0.199 0.063 0.250 0.86 
18+99.0 2855.1 0.0134 8786.1 8792.7 6.6 8791.4 8793.5 8.27 4.35 131.9 0.138 0.063 0.250 0.60 
17+56.2 2712.3 0.0102 8784.0 8790.1 6.1 8789.3 8791.0 8.48 3.46 459.5 0.104 0.063 0.250 0.62 
15+12.4 2468.5 0.0222 8781.2 8785.6 4.4 8785.1 8785.8 5.31 3.10 391.5 0.072 0.065 0.160 0.46 
13+23.4 2279.5 0.0165 8777.1 8782.0 4.9 8781.5 8782.3 6.49 3.53 365.3 0.062 0.063 0.187 0.52 
11+11.1 2067.2 ,0.0237 8774.0 8778.5 4.5 8777.7 8779.1 7.00 3.05 359.0 0.250 0.063 0.146 0.60 
9+17.0 1873.1 0.0108 8770.5 8775.7 5.2 8776:4 7.42 2.73 383.8 0.250 0.063 0.246 0.59 
6+64.1 1620.2 0.0147 8767.7 8772.6 4.9 8773.1 7.24 2.22 403.8 0.250 0.063 0.238 0.58 
4+08.4 1364.5 0.0152 8763.9 8769.6 5.8 8770.1 6.95 2.62 248.7 0.130 0.063 0.250 0.52 
1+51.2 1107.3 0.0111 8760.0 8768.3 8.3 8768.6 5.04 2.38 190.2 0.138 0.063 0.250 0.32 
0+12.2 968.3 0.0103 8758.4 8766.5 8.1 8767.7 9.31 6.45 87.8 0.137 0.063 0.250 0.60 
-0+46.3 909.8 0.0089 8757.8 8766.1 8.2 8764.6 8767.1 9.12 6.45 90.3 0.123 0.063 0.084 0.59 
-2+56.9 699.2 0.0062 8755.9 8760.4 4.5 8759.3 8760.7 5.51 2.09 431.5 0.225 0.063 0.162 0.46 
-5+64.4 391.7 0.0167 8751.5 8757.6 6.1 8755.4 8757.9 5.57 2.55 204.8 0.225 0.063 0.218 0.41 
-9+14.9 41.2 8745.7 8751.0 5.3 8750.2 8752.1 9.20 4.80 156.2 0.225 0.063 0.250 0.72 
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Plan Final r5 Profile 
Flow 

10-year 25-year 50-year 
1275 cfs 1630 cfs 1900 cfs 

Profile River Sta RAS Slope Min Ch El W.S. El Max Chi Crit W.S. E.G. Elev Vel Ghnl Vel Total Top Width Mann Wtd Mann Wtd Mann Wtd Froude 
River Sta Invert (ft) (ft) Dpth (ft) (ft) (ft) (ft/s) (ft/s) (ft) Lett Chn| Rght # Chnj 

10-yr 54+44:5 6400.6 0.0081 8849.9 8854.3 4.4 8853.6 8855.2 7.91 5.82 87.2 0.200 0.050 0.140 0.70 
25ryr 6400.6 0.0081 8849.9 8854.8 4.9 8854.1 8855.9 8.80 6.13 98.0 0.200 0.050 0.140 0.74 
50-yr 6400.6 0.0081 8849.9 8855.2 5.3 8854.6 8856.4 9.32 6.28 102.1 0.200 0.050 0.140 0.75 

10-yr 53+51.9 6308.0 0.0171 8849.1 8852.6 3.5 8852.6 8853.8 9.88 5.70 98.8 0.200 0.051 0.139 0.96 
25-yr 6308.0 0.0171 8849.1 8853.1 3.9 8853.0 8854.5 10.84 6.06 103.7 0.200 0.051 0.139 0.99 
50-yr 6308.0 0.0171 8849.1 8853.4 4.2 8853.4 8855.0 11.44 6.28 107.0 0.200 0.051 0.139 1,00 

10-yr 52+72.5 6228.6 0.0215 8847.8 8851.3 3.6 8851.0 8852.2 7.87 4.94 118.0 0,200 0.050 0.200 0.77 
25-yr 6228.6 0.0215 8847.8 8851.8 4.1 8851.4 8852.8 8.50 5.11 123.4 0.200 0.050 0.200 0.77 
50-yr 6228.6 0.0215 8847.8 8852.2 4.4 8851.7 8853.3 8.92 5.22 126.9 0.200 0.050 0.200 0.78 

10-yr 51+94.5 6150.6 0.0216 8846.1 8850.1 4.0 8849.7 8851.0 7.86 5.55 104.5 0.200 0.050 0.200 0.75 
25-yr 6150.6 0.0216 8846.1 8850.7 4.6 8850.1 8851.7 8.28 5.47 112.5 0.200 0.050 0.200 0.73 
50-yr 6150.6 0.0216 8846.1 8851.2 5.1 8850.4 8852.2 8.52 5.41 117.9 0.200 0.050 0,200 0.71 

10-yr 51+04.5 6060.6 0.0140 8844.1 8848.5 4.3 8848.1 8849.7 9.34 6.45 77.9 0.200 0.050 0.200 0.83 
25-yr 6060.6 0.0140 8844.1 8849.0 4.8 8848.7 8850.5 10.37 6.77 86.4 0.200 0.050 0.200 0.87 
50-yr 6060.6 0.0140 8844.1 8849.3 5.2 8849.2 8851.1 11.09 7.00 92.1 0.200 0.050 0.200 0.90 

10-yr 50+30.0 5986.1 0.0151 8843.1 8847.6 4.5 8847.0 8848.5 8.34 5.22 101.6 0.200 0.050 0.200 0.73 
25-yr 5986.1 0.0151 8843.1 8848.1 5.0 8847.5 8849.3 9.24 5.40 116.3 0.200 0.050 0,200 0.76 
50-yr 5986.1 0.0151 8843.1 8848.4 5.3 8848.0 8849.7 10.00 5.64 123.3 0.200 0.050 0.200 0.80 

10-yr 49+30.7 5886.8 0.0216 8841.9 8845.2 4.2 8844.5 8845.9 9.86 3.39 164.2 0.200 0.050 0.080 0.99 
25-yr 5886.8 0.0216 8841.9 8845.5 4.5 8845.1 8846.5 11.18 3.73 173.1 0.200 0.050 0.080 1.06 
50-yr 5886.8 0.0216 8841.9 8845.8 4.8 8845.2 8846.8 11.83 3.91 178.8 0.200 0.050 0.080 1.08 

10-yr 48+35.7 5791.8 0.0300 8839.5 8843.0 4.0 8843.4 8.20 2.59 202.1 0.200 0.050 0.080 0.81 
25-yr 5791.8 0.0300 8839.5 8843.5 4.5 8844.0 8,80 2.74 213,2 0,200 -0.050 0.080 0.81 
50-yr 5791.8 0.0300 8839.5 8843.8 4.9 8844.4 9,19 2,82 222.8 0,200 0.050 0.080 0.81 

10-yr 47+50.6 5706.7 0.0211 8837.3 8841.8 5.1 8842.2 6.56 2.34 172.3 0.200 0.050 0.080 0.57 
25-yr 5706.7 0.0211 8837.3 8842.4 5.7 8842.8 7.10 2.52 179.4 0.200 0.050 0.080 0.58 
50-yr 5706.7 0.0211 8837.3 8842.8 6.1 8843,2 7.47 2,65 184.6 0.199 0.050 0.080 0.59 

10-yr 46+60.7 5616.8 0.0198 8835.5 8839.9 4.4 8839.9 8841.0 10.45 4.07 129.5 0.198 0.050 0.160 0.92 
25-yr 5616.8 0.0198 8835.5 8840.3 4.8 8840.3 8841.7 11.52 4.40 132.3 0.197 0.050 0.160 0.96 
50-yr 5616.8 0.0198 8835.5 8840.6 5.2 8840.6 8842.1 12.10 4.56 134.6 0.197 0.050 0.160 0.97 

10-yr 45+51.3 5507.4 0,0124 8833.5 8836.4 4.4 8835.2 8837.4 ,10.28 4.40 132.1 0.198 0.050 0,200 1.10 
25-yr 5507.4 0.0124 8633.5 8836.8 4.8 8836.7 8838.0 11.45 4.79 144.0 0.198 0.050 0,200 1,15 

5507.4 0.0124 8833.5 8837.1 5.1 8837.1 8838.4 12,03 4.94 154.3 0.197 0.050 0.200 1.16 50-yr 
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10-yr 44+26.5 5382.6 0.0223 8832.1 8834.3 6.9 8831.0 8834.5 5.21 2.52 160.5 0.195 0.050 0.200 0.64 
25-yr 5382.6 0.0223 8832.1 8834.7 7.4 8831.5 8835.0 6.07 2.82 169.3 0-194 0.050 0.200 0.68 
50-yr 5382.6 0.0223 8832.1 8835.0 7.6 8831.8 8835.3 6.64 3.02 175.9 0.194 0.050 0.200 0.70 

10-yr 43+24.3 5280.4 0.0201 8829.8 8831.4 6.1 8829.1 8831.6 4.59 3.51 134.5 0.149 0.050 0.200 0.69 
25-yr 5280.4 0.0201 8829.8 8831.8 6.5 8829.6 8832,1 5.61 3.84 145.7 0.148 0.050 0.200 0.74 
50-yr 5280.4 0.0201 8829.8 8832.1 6.8 8830.3 8832.4 6.27 4.06 153.6 0.147 0.050 0.200 0.76 

10-yr 42+14.0 5170.1 0.0166 8827.5 8829.2 5.4 8827.2 8829.4 4.95 3.16 171.6 0.147 0.050 0.180 0.70 
25-yr 5170.1 0.0166 8827.5 8829.7 5,8 8827.9 8829.9 5.84 3.41 190.9 0.147 0.050 0.180 0.73 
50-yr 5170.1 0.0166 8827.5 8829.9 6.1 8828.2 8830.2 6.42 3.56 206.6 0.147 0.050 0.180 0.75 

10-yr 39+75.4 4931.5 0.0257 8823.6 8825.9 4.9 8823.5 8826.0 4.14 2.27 211.9 0.156 0.050 0.180 0.52 
25-yr 4931.5 0.0257 8823.6 8826.3 5.3 8824.0 8826.5 4,81 2,48 251,2 0.156 0.050 0.180 0.55 
50-yr 4931.5 0.0257 8823.6 8826.6 5.6 8824.2 8826.8 5,24 2,59 287.1 0.156 0.050 0.180 0.57 

10-yr 38+25.6 4781.7 0.0188 8819.8 8823.9 4.1 8823.0 8824.2 6.39 2.13 289.6 0.174 0.050 0.180 0.57 
25-yr 4781.7 0.0188 8819.8 8824.5 4.6 8823.3 8824.8 6.82 2.26 346.9 0.174 0.050 0.180 0.57 
50-yr 4781.7 0.0188 8819.8 8824.8 5.0 8823.5 8825.2 7.11 2.35 364.4 0.174 0.050 0:180 0.57 

10-yr 36+21.3 4577.4 0.0161 8816.0 8820.2 4.2 8819.7 8821.1 8.52 4.36 184.4 0.200 0.051 0.180 0.76 
25-yr 4577.4 0.0161 8816.0 8820.8 4.8 8820.2 8821.8 9.09 4.47 220.4 0.198 0.051 0.180 0.75 
50-yr 4577.4 0.0161 8816.0 8821.2 5.2 8820.6 8822.3 9.53 4,57 241,9 0.197 0.051 0.180 0.76 

10-yr 34+48.0 4404.1 0.0137 8813.2 8816.6 3.5 8816.1 8817.4 7.67 4.42 208.7 0.200 0.050 0.096 0.74 
25-yr 4404.1 0.0137 8813.2 8817.2 4.0 8816.5 8817,9 8.01 4.01 230.8 0.200 0.050 0.118 0.72 
50-yr 4404.1 0.0137 8813.2 8817.5 4.3 8817.0 8818.3 8.47 4.02 240.5 0.200 0.050 0.126 0.73 

10-yr 32+30.9 4187.0 . 0.0175 8809.8 8812,8 3.0 8812.5 8813.5 7.93 4.67 146.2 0.196 0.050 0.115 0.86 
25-yr 4187.0 0.0175 8809.8 8813.1 3.3 8812.9 8813.9 8.66 4.97 151.6 0.189 0.050 0.118 0.88 
50-yr 4187.0 0.0175 8809.8 8813.4 3.6 8813.1 8814.3 9.14 5.16 154.9 0.184 0.050 0.120 0.89 

10-yr 30+17.4 3973.5 0.0188 8806.0 8808.9 2.9 8808.4 8809.5 6.84 3.83 154.8 0.196 0.050 0.199 0.72 
25-yr 3973.5 0.0188 8806.0 8809.4 3.3 8808.8 8810.0 7.36 4.03 161.2 0.196 0.050 0.199 0.72 
50-yr 3973.5 0.0188 8806.0 8809.7 3.6 8809.0 8810.4 7.70 4.15 165.6 0.195 0.050 0.199 0.72 

10-yr 26+91.7 3647.8. 0.0185 8799.9 8803.7 3.8 8803.3 8804.8 8.65 6.29 76.8 0.200 0.050 0.200 0.82 
25-yr 3647.8 0.0185 8799.9 8804.2 4.3 8803.8 8805.5 9.46 6.64 81.2 0.200 0.050 0.200 0.83 
50-yr 3647.8 0.0185 8799.9 8804.5 4.6 8804.2 8806.0 10.13 6.96 83.9 0.200 0.050 0.200 0.85 

10-yr 24+64.6 3420.7 0.0139 8795.7 8800.6 4.9 8799.4 8801.1 6.59 3.61 112.6 0.171 0.050 0.200 0:55 
25-yr 3420.7 0.0139 8795.7 8801.3 5.6 8799.9 8801.9 7.00 3.70 117.9 0.165 0.051 0.200 0.54 
50-yr 3420.7 0.0139 8795.7 8801.9 6.1 8800.2 8802.5 7.28 3.78 121.3 0.162 0,051 0.200 0.53 
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10-yr 22+13.0 3169.1 0.0140 8792.2 8797.0 4.8 8796.9 8798.6 10.55 7.79 55.5 0.162 0.050 0.200 0.93 
25-yr 3169.1 0.0140 8792.2 8797.6 5.4 8797.6 8799.5 11.61 8.28 59.1 0.158 0.050 0.200 0.95 
50-yr 3169.1 0.0140 8792.2 8798.1 5.9 8798.1 8800.1 12,12 8.43 61.9 0.155 0.050 0.200 0.95 

10-yr 20+44.8 3000.9 0.0264 8789.9 8793.6 3.7 8793.9 8795.3 11.18 7.34 77,8 0.172 0,050 0.200 1.07 
25-yr 3000.9 0.0264 8789.9 8794.1 4.2 8794.5 8796.1 12.20 7.61 86.1 0.168 0.050 0.200 1.09 
50-yr 3000.9 0.0264 8789.9 8794.4 4.5 8794.8 8796.7 12.93 7.80 91.9 0.166 0.050 0.200 1.11 

10-yr 18+99.0 2855.1 0.0134 8786.1 8791.1 5.0 8790.2 8791.8 7,07 4.12 116.0 0.110 0.050 0.200 0.60 
25-yr 2855.1 0.0134 8786.1 8791.7 5.6 8790.7 8792.4 7.71 4.30 122.6 0.110 0.050 0.200 0.62 
50-yr 2855.1 0.0134 8786.1 8792.1 6.0 8791.0 8792.9 8.14 4.42 126.5 0.110 0.050 0.200 0.63 

10-yr 17+56.2 2712.3 0.0102 8784.0 8788.8 4.8 8788.0 8789.5 7.29 3.98 141.1 0.110 0.050 0.200 0.61 
25-yr 2712.3 0.0102 8784.0 8789.4 5.4 8788.6 8790.2 8.00 4.09 153.9 0.110 0.050 0.200 0,63 
50-yr 2712.3 0.0102 8784.0 8789.7 5.7 8788.9 8790.6 8.51 4.17 164.4 0.110 0.050 0.200 0.65 

10-yr 15+12.4 2468.5 0.0222 8781.2 8784.4 3.2 8783.9 8785.0 6.70 4.75 355.2 0.061 0.052 0.129 0.69 
25-yr 2468.5 0.0222 8781.2 8785.1 3.9 8784.3 8785.4 5.47 3.18 378.7 0.059 0.052 0.129 0.51 
50-yr 2468.5 0.0222 8781.2 8785.3 4.0 8784.4 8785.6 5.63 3.26 383.4 0.059 0.052 0.129 0.51 

10-yr 13+23.4 2279.5 0.0165 8777.1 8781.2 4.1 8781.0 8781.5 6.32 3.38 297.0 0.051 0.050 0,147 0.56 
25-yr 2279.5 0.0165 8777.1 8781.4 4.4 8781.2 8781.8 6.70 3.59 309.4 0.050 - 0.050 0.149 0.57 
50-yr 2279.5 0.0165 8777.1 8781.6 4.5 8781.4 8782.0 6.97 3.75 320.6 0.050 0.050 0.149 0.59 

10-yr 11+11.1 2067.2 0.0237 8774.0 8777.2 3.2 8776.7 8777.8 6.69 3.93 281.7 0.200 0.050 0.102 0.68 
25-yr 2067.2 0.0237 8774.0 8777.6 3.6 8776.7 8778.3 7.15 3.69 296.5 0.200 0.050 0.107 0.68 
50-yr 2067.2 0.0237 8774.0 8777.9 3.9 8777.5 8778.6 7.52 3.63 321.1 0.200 0.050 0.108 0.69 

10-yr 9+17.0 1873.1 0.0108 8770.5 8774.4 3.9 8773.7 8775.1 7.12 3.46 278.6 0.200 0.050 0.200 0.66 
25-yr 1873.1 0.0108 8770.5 8774.8 4.3 8774.2 8775.6 7.72 3.37 298.8 O.2O0 0.050 0.200 0.68 
50-yr 1873.1 0.0108 8770.5 8775.1 4.6 8774.8 8775.9 8.14 3.36 343.5 0.200 0.050 0.200 0.70 

10-yr 6+64.1 1620.2 0.0147 8767.7 8771.3 3.6 8771.0 8771.9 7.34 2.64 358.8 0,200 0.051 0.191 0.70 
25-yr 1620.2 0.0147 8767.7 8771.7 4.0 8771.3 8772.3 7.87 2,61 389.0 0.200 0.051 0.191 0.71 
50-yr 1620.2 0.0147 8767.7 8772.0 4.3 8772.6 8.15 2.61 393.4 0.200 0.051 0.191 0.71 

10-yr 4+08.4 1364.5 0.0152 8763.9 8767.7 3.8 8767.4 8768,4 7.67 3.24 214.7 0.110 0.050 0,200 0.72 
25-yr -- 1364.5 0.0152 8763.9 8768.2 4,3 8768.9 8.04 3.25 224.4 0.109 0.050 0,200 0.71 
50-yr 1364.5 0.0152 8763.9 8768.6 4.7 8769.3 8.22 3.24 231.1 0.108 0.050 0.200 0.69 

10-yr 1+51.2 1107.3 0.0111 8760.0 8765.7 5.8 8766.0 4.79 2.60 147.9 0.110 0.050 0.200 0.37 
25-yr 1107.3 0.0111 8760.0 8766.6 6.6 8766.9 5.06 2,60 163.5 0.110- 0.050 0.200 0.36 
50-yr 1107.3 0.0111 8760.0 8767.2 7.2 8767.6 5.26 2.60 175.6 0.110 0.050 0.200 0.36 
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10-yr 0+12.2 968.3 0.0103 8758.4 8764.3 5.9 8765.3 8.13 6.35 57.9 0.110 0.050 0.200 0,62 
25-yr 968.3 0.0103 8758.4 8765.1 6.6 8766.2 8.98 6.62 67.6 0.110 0,050 0.200 0.64 
50-yr 968.3 0.0103 8758.4 8765.6 7.2 8766.8 9.38 6.72 75.1 0.110 0.050 0.200 0.64 

10-yr -0+46.3 "* 909.8 0.0089 8757.8 8763.7 5.9 8763.1 8764.7 8,87 7,39 58.5 0,071 0.050 0.053 0.69 
25-yr 909.8 0.0089 8757.8 8764.6 6.7 8763.7 8765.7 9,15 7,08 70.2 0,081 0.050 0.058 0.66 
50-yr 909.8 0.0089 8757.8 8765.2 7.4 8764.1 8766.3 9.25 6.81 78.8 0.089 0.050 0.062 0.63 

10-yr -2+56.9 699.2 0.0062 8755.9 8758.9 3.0 8757.9 8759.3 6.53 2.95 378.2 0.180 0.050 0.130 0.68 
25-yr 699.2 0.0062 8755.9 8759.3 3.4 8758.7 8759.7 6.47 2.68 392.6 0.180 0.050 0.130 0.63 
50-yr 699.2 0.0062 8755.9 8759.7 3.8 8758.7 8760.1 6.41 2.56 403.9 0.180 0.050 0.130 0.59 

10-yr -5+64.4 391.7 0.0167 8751.5 8755.7 4.2 8754.5 8756.0 5.34 2.60 182.3 0.180 0.050 0.181 0.48 
25-yr 391.7 0.0167 8751.5 8756.4 4.8 8754.9 8756.7 5.61 2.66 189.8 0.180 0.050 0.178 0.46 
50-yr 391.7 0.0167 8751.5 8756.8 5.3 8755.1 8757,2 5.80 2.71 195.1 0.180 0.050 0.176 0.46 

10-yr -9+14.9 41.2 8745.7 8749.3 3.6 8749.1 8750.3 8.70 5.48 106.7 0.180 0.050 0.200 0.84 
25-yr 41.2 8745.7 8749.8 4.1 8749.5 8751.0 9.53 5.67 119.4 0.180 0.050 0.200 0.86 
50-yr 41.2 8745.7 8750.1 4.4 8749.9 8751.5 10.07 5.78 128.3 0.180 0.050 0.200 0.87 
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APPENDIX B6 
RIPRAP SCOUR CALCULATIONS 

2011 Investigations, Analyses and Evaluations | Part B 



Angle of bank in degrees 

Station Theta(degrees) Slope H:1V 
0+00.0 30 1.7 
19+50.0 20 2.7 
21+00.0 20 2.7 
23+72.0 30 1.7 
26+47.0 30 1.7 
27+95.0 25 2.1 
28+61.0 30 1.7 
31+25.0 20 2.7 
33+55.0 30 1.7 
33+65.0 35 1.4 
35+00.0 35 1.4 
36+00.0 25 2.1 
36+50.0 42 1.1 
41+00.0 25 2.1 
44+50.0 25 2.1 
60+00.0 25 2.1 



Local Channel Curvature 
Channel Type 1 1=1 ^Natural, 0=Trapezoidal or any number inbetween 

U/S Station Vratio Distance 

at beginning Vratio(Vss / Dissipation U/sto 

ition of bend Radius W R/W Vavg) Rate Cv next bend 

0 113 205 40 5 1.4 0.00250 1.1 

113 113 205 40 5 1.0 0.00250 1.1 141 

153 501 9999 40 250 1.0 1.0 

214 501 9999 40 250 1.0 1.0 

254 501 367 40 9 1.2 0.00250 1.1 

501 501 367 40 9 1.0 0.00250 1.1 50 

527 718 9999 40 250 1.0 1.0 

527 718 9999 40 250 1.0 1.0 

552 718 -914 40 -23 1.0 0.00250 1.0 
718 718 -914 40 -23 1.0 0.00250 1.0 82 

758 1076 9999 40 250 1.0 1.0 

760 1076 9999 40 250 1.0 1.0 
800 1076 -664 40 -17 1.0 0.00250 1.0 

1076 1076 -664 40 -17 1.0 0.00250 1.0 114 

1116 1358 9999 40 250 1.0 1.0 

1150 1358 9999 40 250 1.0 1.0 

1190 1358 438 40 11 1.2 0.00250 1.1 
1358 1358 438 40 11 1.0 0.00250 1.1 59 

1388 1618 9999 40 250 1.0 1.0 

1388 1618 9999 40 250 1.0 1.0 
1418 1618 -427 40 -11 1.0 0.00250 1.0 

1618 1618 -427 40 -11 1.0 0.00250 1.0 231 
1658 2269 9999 40 250 1.0 1.0 
1809 2269 9999 40 250 1.0 1.0 
1849 2269 470 40 12 1.2 0.00250 1.1 
2269 2269 470 40 12 1.0 0.00250 1.1 0 

2269 2503 9999 40 250 1.0 1.1 
2270 2503 9999 40 250 1.0 1.0 

2270 2503 -1272 40 -32 1.0 0.00250 1.0 

2503 2503 -1272 40 -32 10 0.00250 1.0 459 

2543 3099 9999 40 250 1.0 1.0 

2922 3099 9999 40 250 1.0 1.0 

2962 „ 3099 -355 40 -9 1.0 0.00250 1.0 

3099 3099 -355 40 -9 1.0 0.00250 1.0 152 

3139 3415 9999 40 250 1.0 1.0 

3211 3415 9999 40 250 1.0 1.0 
3251 3415 517 40 13 1.2 0.00250 1.1 
3415 3415 517 40 13 1.0 0.00250 1.1 91 
3455 3608 9999 40 250 1.1 1.0 

3466 3608 9999 40 250 1.1 1.0 

3506 3608 433 40 11 1.2 0.00250 1.1 

3608 3608 433 40 11 1.0 0.00250 1.1 0 

3608 3666 9999 40 250 1.0 1.1 
3608 3666 9999 40 250 1.0 1.0 

3608 3666 -182 40 -5 1.0 0.00250 1.0 

3666 3666 -182 40 -5 1.0 0.00250 1.0 34 

3683 3975 9999 40 250 1.0 1.0 

3683 3975 9999 40 250 1.0 1.0 
3700 3975 -700 40 -18 1.0 0.00250 1.0 
3975 3975 -700 40 -18 1.1 0.00250 1.0 5 

3977 4660 9999 40 250 1.1 1.0 
3978 4660 9999 40 250 1.1 1.0 
3980 4660 600 40 15 1.1 0.00250 1.0 
4660 4660 600 40 15 1.0 0.00250 1.0 202 

4700 4970 9999 40 250 1.0 1.0 

4822 4970 9999 40 250 1.0 1.0 

4862 4970 9999 40 250 1.0 0.00250 1.0 

4970 4970 9999 40 250 1.1 0.00250 1.0 0 

4970 5213 9999 40 250 1.1 1.0 
4970 5213 9999 40 250 1.1 1.0 



4970 5213 627 40 16 1.1 0.00250 1.0 
5213 5213 627 40 16 1.0 0.00250 1.0 -5213 



Total Channel Curvature 
^Channel Type 1 l=Natural, 0=Trapezoidal or any number inbetween 

U/S Station 
at beginning Vratio(Vss / 

Vratio 
Dissipation 

Distance 
U/sto 

tion of bend Radius w R/W Vavg) Rate Cv next bend 
0 113 205 84 2.4 1.5 0.00119 1.2 

113 113 205 157 1.3 1.5 0.00064 1.3 141 
184 501 192 1.6 1.2 
184 501 192 1.6 1.2 
254 501 367 206 1.8 1.6 0.00048 1.2 
501 501 367 297 1.2 1.0 0.00034 1.3 50 
527 718 312 1.0 13 
527 718 312 1.0 1.0 
552 718 -914 328 -2.8 1.0 0.00030 1.0 
718 718 -914 391 -2.3 1.0 0.00026 1.0 82 
759 1076 385 1.0 1.0 
759 1076 385 1.0 1.0 
800 1076 -664 379 -1.8 1.0 0.00026 1.0 

1076 1076 -664 342 -1.9 1.6 0.00029 1.0 114 
1133 1358 337 1.7 1.0 
1133 1358 337 1.7 1.2 
1190 1358 438 336 1.3 1.7 0.00030 1.3 
1358 1358 438 345 1.3 1.0 0.00029 1.3 59 
1388 1618 353 1.0 1.3 
1388 1618 353 1.0 1.0 
1418 1618 -427 362 -1.2 1.0 0.00028 1.0 
1618 1618 -427 293 -1.5 1.3 0.00034 1.0 231 
1734 2269 187 1.4 1.0 
1734 2269 187 1.4 1 1  

1849 2269 470 143 3.3 1.5 0.00070 1.2 
2269 2269 470 78 6.0 1.0 0.00128 1.1 0 
2269 2503 78 1.0 1.1 
2270 2503 78 1.0 1.0 
2270 2503 -1272 78 -16.3 1.0 0.00128 1.0 
2503 2503 -1272 118 -10.7 1.0 0.00084 1.0 459 
2621 3099 99 1.0 1.0 
2806 3099 116 1.0 1.0 
2962 3099 -355 156 -2.3 1.0 0.00064 1.0 
3099 3099 -355 165 -2.1 1.4 0.00060 1.0 152 
3175 3415 161 1.4 1.0 
3175 3415 161 1.4 1.1 
3251 3415 517 167 3.1 1.5 0.00060 1.2 
3415 3415 517 237 2.2 1.6 0.00042 1.2 91 
3461 3608 252 1.6 1-2 
3461 3608 252 1.6 1.2 
3506 3608 433 258 1.7 1.6 0.00039 1.2 



3608 
3608 
3608 
3608 
3666 
3749 
3749 
3832 
4043 
4201 
4201 
4358 
4642 
4752 
4752 
4862 
4970 
4970 
4970 
4970 
5213 

3608 
3666 
3666 
3666 
3666 
4043 
4043 
4043 
4043 
4642 
4642 
4642 
4642 
4970 
4970 
4970 
4970 
5213 
5213 
5213 
5213 

433 

-182 

-182 

-241 
-241 

289 
289 

-200 

-200 

627 
627 

272 
272 
272 
272 
297 
340 
340 
377 
273 
230 
230 
169 
141 
191 
191 
224 
162 
162 
162 
162 
125 

1.6 

-0.7 
-0.6 

-0.6 

-0.9 

1.7 
2.0 

-0.9 
-1.2 

3.9 
5.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 0  

1.4 
1.5 
1.5 
1.6 
1.0 
1.0 
1.0 
1.0 
1.4 
1.4 
1.4 
1.4 
1.0 

0.00037 

0.00037 
0.00034 

0.00027 
0.00037 

0.00059 
0.00071 

0.00045 
0.00062 

0.00062 
0.00080 

1.2 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.2 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
1.2 
1.2 
1.1 



Safety Factor 1 1.1 = standard; consider larger values if ice or debris impact or uncertainty in design variables 
Begin Station 1100 ft 
End Station 4750 ft 
Channellength 3650 ft 

hannelType 1 l=Natural, 0=Trapezoida! or any number inbetween 
32.2 ft/s*2 

Local Channel Total Channel 

Station at Vavg Vavg 
Upstream Average Station at Average Water Riprap Local 
end of Vratio{Vss/ Velocity Upstream Vratio(Vss/V Velocity Surface Min Channel Analysts Depth of Channel Bank Angle 

Station bend Vavg) (ft/s) Vss (ft/s) end of bend avg) (ft/s) Vss (ft/s) Elevation (ft) Elevation (ft) Elevation (ft) Flow (ft) Slope (%) (degrees) 
1100 1244 1.0 7.7 7.7 1194 1.7 315 6.1 8778.0 8774 8774 4.2, 2.3%: 24 
1137 1358 1.0 7.6 7.6 1358 1.7 3.5 6.2 8778.6 8774 8774 4.3; 2.3% 24 
1173 1358 1.1 7.5 7-6 1358 1.7 316 6.2 8779.2 8775 8775 4.3; 2.2% 24 
1210 1358 1.2 7.4 8.0 1358 1.6 3.6 5.9 8779.9 8775 8775 4.4 2.0% 24 
1246 1358 1.1 7.3; 7.7 1358 1.5 3:7 5.4 8780.5 8776 8776 4.5. 1.9% 24 
1283 1358 1.1 7.1 7.4 1358 1.3 3!7 4.8 8781.1 8777 8777 4:6 1.8% 23 
1319 1358 1.0 7.0 7.1 1958 1.2 3.8 4.3 8781.7 8777 8777 4.7 1.7% 23 
13S6 1358 1.0 6.8 6.8 1358 1.0 3:7 3.8 8782.4 8778 8778 4.6 1.7% 23 
1392 1618 1.0 6.5 7.4 1618 1.0 3.6 3.9 8783.1 8779 8779 4.6 1.9% 23 
1429 1618 1.0 6.2 7.4 1618 1.0 3:5 33 8783.9 8779 8779 4.5 2.0% 23 
1465 1618 1.0 6.0 7.4 1618 1.1 3.4 4.2 8784.6 8780 8780 4.4; 2.1% 22 
1502 1618 1.0 5.7 7.4 1618 1.1 3:3 4.4 8785.3 8781 8781 4.3j 2.2% 22 
1538 1618 1.0 6:0 7-4 1618 1.2 3.4 4.6 8786.0 8781 8781 4.5; 2.1% 22 
1575 1618 1.0 6.6 7.4 1618 1.2 3,6 4.8 8786.6 8782 8782 4.7 1.9% 22 
1611 1618 1.0 7.2 7.4 1618 1.3 3.8 5.0 8787.2 8782 8782 4.9 1.7% 22 
1648 2092 1.0 7.8 13.4 1783 1.3 4.1 10.9 8787.9 8783 8783 5.1 1.6% 22 
1684 2269 1.0 8.4 11.6 1988 1.4 4.3 10.3 8788.5 8783 8783 5:4 1.4% 21 
1721 2269 1.0 9.0 11.6 2194 1.4 4.5 10.4 8789.2 8784 8784 5.6 1.2% 21 
1757 2269 1.0 9.6 11.6 2269 1.4 4.7 10.6 8789.8 8784 8784 5.8 1.0% 21 
1794 2269 1.0 9.3 11.6 2269 1.4 4.6 10:8 8790.5 8785 8785 6.0 1.1% 21 
1830 2269 1.1 9.1 12.7 2269 1.5 4:6 11.0 8791:2 8785 8785 6.1 1.2% 21 
1867 2269 1.2 8.8 13.6 2269 1?5 4.6 11.0 8791.9 8786 8786 63 1.3% 20 
1903 2269 1.2 8.7 13.4 2269 1.4 4.7 . 10.7 8792.6 8786 8786 6.4 1.4% 20 
1940 2269 1.1 10.0 13.2 2269 1.4 5:5 10.4 8793.1 8787 8787 6.0 1.7% 20 
1976 2269 1.1 11.3 13.0 2269 1.3 6.4 10.1 8793.7 8788 8788 5:6! 2.0%; 20 
2013 2269 1.1 12.5 12.9 2269 1.3 7.2 9.7 8794.2 8789 8789 5.2 2.4% 20 

2049 2269 1.1 13.6 13.6 2269 1.2 8:0 9.4 8794.8 8790 8790 

00 

2.6%; 20 
2086 2269 1.1 13.4 13.4 2269 1.2 8.1 9:1 8795.6 8790 8790 5.2 2.3%: 20 
2122 2269 1.1 13.2 13.2 2269 1.2 8:3 8.8 8796.4 8791 8791 5.5 j 2.1%l 21 
2159 2269; 1.0 13.0 13.0 2269 1.1 8.4 8:5 8797.3 8791 8791 5:8 1.8% 22 
2195 2269 1.0 12.8 12.8 2269 1.1 8.6 8.6 8798.1 8792 8792 6.1 1.5% 23 
2232 2269 1.0 12.3 12.3 2269 1.0 8:3 8.3 8798.8 8792 8792 6:3 1.4% 25 
2268 2269 1.0 11.6 11.6 2269 1.0 7.6 7.6 8799.4 8793 8793 6.4 1.4% 26 
2305 2503 1.0 10.8; 10.8 2503 1.0 6.9 6.9 8799.9 8793 8793 6.4 1.4% 28 
2341 2503 1.0 10.1 10.1 2503 1.0 6:2 6:2 8800.5 8794 8794 6.5 1.4% 29 
2378 2503 1.0 9.3 9.3 2503 1.0 5:5 5.5 8801.0 8794 8794 6.6 1.4% 30 
2414 2503 1.0 8.6 8.6 2503 1.0 4.8 4.8 8801.6 8795 8795 6.6 1.4% 30 
2451 2503 1.0 7.8 8.1 2503 1.0 4.1 4.4 8802.2 8796 8796 6:7 1.4% 30 
2487 2503 1.0 7.9 8.1 2503 1.0 4.2 4.4 8802.6 8796 8796. 6:5 1.4% 30 
2524 2811 1.0 8.4 9:7 2607 1.0 4.7 61 8803.0 8797 8797 6:3 1.5% 30 
2560 3099 1.0 8.9 8.9 2791 1.0 5.3 5.3 8803.5 8797 8797 6.0 1.6% 30 
2597 3099 1.0 9.4 9.4 2975 1.0 5.8 5:8 8803.9 8798 8798 5:7 1.7% 30 
2633 3099 1.0 9.9 9.9 3099 1.0 6.4 6.4 8804.3 8799 8799 5.4 1.7% 30 
2670 3099 1.0 10.4 10.4 3099 1.0 6.9 6.9 8804.7 8799 8799 5:2 1.8% 29 

-2706 3099 1.0 -10.6 - 10.6 3099 1.0 7:1 7:i 880511 8800 " 8800 5.0 " 1.9% 28 
2743 3099 1.0 10.3 10.3 3099 1.0 6.8 6.8 8805.7 8801 8801 4:8 1.9% 27 
2779 3099 1.0 10:0 10.0 3099 1.0 6:4 6.4 8806.3 8802 8802 4.7 1.9% 26 
2816 3099 1.0 9.7 9.7 3099 1.0 6.1 6.1 8806.8 8802 8802 4.6 1.9% 27 
2852 3099 1.0 9.4 9.4 3099 1.0 5.8 5.8 8807.4 8803 8803 4.5 1.9% 29 
2889 3099 1.0 9.1 9.1 3099 1:0 5.4 5.4 8808.0 8804 8804 4.4 1.9% 29 
2925 3099 1.0 8.8 8.8 3099 1.0 5.1 511 8808.6 8804 8804 4.3 1.9% 28 
2962 3099 1.0 8.5 8.6 3099 1.0 4.8 4.8 8809.1 8805 8805 4.2 1.9% 26 
2998 3099 1.0 8.2 8.6 3099 11 4.4 5:2 8809.7 8806 8806 4.1 1.9% 25 
3035 3099 1.0 8.2 8.6 . 3099 1.2 4.4 5:7 8810.3 8806 8806 4.0 1.9% 23 
3071 3099 1.0 8.4 8.6 3099 1.3 4.5 6.1 8810.9 8807 8807 4.0 1.8% 22 
3108 3164 1.0 8.7 9.1 3133 1.4 4.7 7.0 8811.6 8808 8808 4.0 1.8% 21 
3144 3415 1.0 9.0 9.0 3285 1.4 4.9 6.0 8812.2 8808 8808 3.9 1.8% 21 
3181 3415 1.0 9.2 9.2 3415 1.4 5.1 61 8812.8 8809 8809 3.9 1.8% 22 
3217 3415 1.0 9.5 9.5 3415 1.5 5.3 6.2 8813.5 8810 8810 3.9 1.8% 24 
3254 3415 1.2 9.5 10.4 3415 1.5 5.2 6:3 8814.1 8810 8810 4.0 1.7% 26 
3290 3415 1.1 9.4 10.1 3415 1.5 5.0 6.4 8814.8 8811 8811 4.1 1.6% 27 
3327 3415 1.1 93 9.8 34i5 1.5 4.8 6:5 8815:5 8811 8811 4.2 1.6% 29 
3363 3415 1.1 9-2 9.5 3415 1.6 4.6 6.6 8816.2 8812 8812 4.3 i:5% 34 
3400 3415 1.0 9.1 9.1 3415 1.6 4.3 6:7 8816.9 8812 8812 4.4 1.5% 35 
3436 3516 1.0 8.9 9.9 3504 1.6 4.1 6.9 8817.6 8813 8813 4.6 1.4% 35 

Riprap Properties 

Pavement depth 
Cohesive limit vel 
Bed size (in) 

2 
6 

Velocity 
i Stability Distribute Side Slope 

Riprap Specific Coefficien nCoeff Vdesign Correction Steep Slop 
Angularity Gravity t (Cs) . a (Cv) (ft/s) Factor (Kl) D30 ishbashD30 d30(in) d50(in) Scour 'MaxScour Scour El Scour MaxScour Scour El 

7.7 Angular 2.65 0.3 1 1.0 7.7 0.91 9.27 0.0 93 11.1 0.0 0.0 8773.8 0.0 0.0 8773.8 
7.6 Angular 2.65 0.3 1 1.0 7.6 0.91 9.17 0.0 9.2 11.0 0.0 0.0 8774.4 0.0 0.0 8774.4 
7.5 Angular 2.65 0.3 1 1.0 7.6 0.91 8.92 0.0 8.9 10.7 0.0 0.0 8774.9 0.0 0.0 8774.9 
7.4 Angular 2.65 0.3 1 1.1 8.0 0.92 8.66 0.0 8.7 10.4 0.0 0.0 8775:4 0.0 0.0 8775.4 
7.3 Angular 2:65 0.3 1 1.1 7.7 0.92 0.00 0.0 3.3 4.0 0.0 0.0 8776.0 0.0 0.0 8776.0 
7.1 - Angular 2.65 0.3 1 11 7.4 0.92 0.00 0.0 3.0 3.6 0.0 0.0 8776:5 0.0 0.0 8776.5 
7.0 Angular 2.65 0.3 1 1.1 7.1 0.92 0.00 0.0 2.7 3.2 0.0 0.0 8777:0 0.0 0.0 87/7.0 
6.8 Angular 2:65 0.3 1 1.1 6.8 0.93 0.00 0.0 2.4 2.9 0.0 0.0 8777.8 0.0 0.0 8777.8 
6.5 Angular 2.65 0.3 1 1.0 7.4 0.93 0.00 0.0 2.8 3.3 0.0 0.0 8778.6 0.0 0.0 8778.6 
6.2 Angular 2:65 0.3 1 1.0 7.4 0.93 0.00 0.0 2.8 3:3 0.0 0.0 8779.4 0.0 0.0 . 8779.4 
6.0 Angular 2.65 0.3 1 1.0 7.4 0.93 7.58 0.0 7.6 9.1 0.0 0.0 8780:2 0.0 0.0 8780.2 
5.7 Angular 2.65 0.3 1 1.0 7.4 0.94 7.47 0.0 7.5 9.0 0.0 0.0 8781.0 0.0 0.0 8781.0 
6.0 Angular 2:65 0.3 1 1.0 7.4 0.94 7.74 0.0 7.7 9.3 0.0 0.0 8781.5 0.0 0.0 8781.5 
6.6 Angular 2.65 0.3 1 1.0 7.4 0.94 0.00 0.0 2.7 3.3 0.0 0.0 8781.9 0.0 0.0 8781,9 
7.2 Angular 2:65 0.3 1 1.0 7.4 0.94 0,00 0.0 2.7 3.2 0.0 0.0 8782.3 0.0 0.0 8782.3 
7.8 Angular 2.65 0.3 1 1.0 13.4 0.94 0.00 0.0 11.8 14.1 0:7 0.7 8782.1 2.1 6.3 8776.4 
8.4 Angular 2.65 0.3 1 1.0 11.6 0.95 0.00 0.0 8.0 9.6 0.0 0.0 8783.2 1.1 5.0 8778.2 
9.0 Angular 2165 0.3 1 1:0 11.6 0.95 0.00 0.0 7.9 9.5 0.0 0.0 8783.6 1.1 5.2 8778.4 
9.6 Angular 2.65 0.3 1 1.0 11.6 0.95 0.00 0.0 7.8 9.4 0.0 0.0 8784.0 1.1 5.4 8778.6 
9.3 Angular 2:65 0.3 1 1:0 11.6 0.95 0.00 0.0 7.7 9.3 0.0 0.0 8784.5 1.1 5.5 8779.0 
9.1 Angular 2.65 0.3 1 1.0 12.7 0.96 0.00 10.5 10.5: 12.6 0.2 0.2 8784.9 1.8 6.8 8778.3 
8.8 Angular 2.65 0.3 1 1.1 13:6 0.96 0.00 9.9 12.2 14.6 0.7 0.7 8785.0 2.4 7.9 8777.7 
8.7 Angular 2.65 0.3 1 1.1 13.4 0.96 0.00 9.7 11.7 14.0 0.6 0.6 8785.6 2.2 7.8 8778.4 

10.0 Angular 2.65 0.3 1 1.1 13:2 0.96 0.00 12.7 12.7 15:3 0.5 0.5 8786.6 2.1 7.2 8780.0 
11.3 Angular 2.65 0.3 1 1.1 13.0 0.96 13.32 16.2 16.2 19.4 0.5 0.5 8787.6 1.9 6.5 8781.6 
12.5 Angular 2.65 0.3 1 1.1 12:9 0.96 14.78 20.0 200 24.0 0.4 0.4 8788.6 1.8 5.9 8783.2 
13.6 Angular 2.65 0.3 1 11 13.6 0.96 15.87 23.7 23.7 28.4 0.8 0.8 8789.2 2.1 6.2 8783:8 
13.4 Angular 2.65 0.3 ,1 1.1 13:4 0.96 15.45 23.0 23.0 27.5 0.7 0.7 8789.8 2.1 6.4 8784.1 
13.2 Angular 2.65 0.3 1 1.1 1312 0.95 14:88 22.3 22.3 26.7 0.6 0.6 8790.4 2.0 6.6 8784.3 
13.0 Angular 2.65 0.3 1 1.1 13.0 0.94 0.00 0.0 11:5 13.7 0.4 0.4 8791.0 1.9 6.8 8784:7 
12:8 Angular 2.65 0.3 1 1:1 12.8 0.92 0.00 0.0 11.1 13.3 0.3 0.3 8791.7 1.9 7.0 8785.0 
12.3 Angular 2.65 0.3 1 1.1 12.3 0.90 0.00 • 0.0 10.3 12.4 0.0 0.0 8792.4 1.6 6.7 8785:8 
11.6 Angular 2.65 0.3 1 1.1 11.6 0.88 0.00 0.0 9-1 10.9 0.0 0.0 8793.0 1.1 59 8787.0 
10.8 Angular 2.65 0.3 1 1.0 10.8 0.85 0.00 0.0 7.4 8.9 0.0 0.0 8793.5 0.6 0.6 8792:9 
10.1 Angular 2.65 0.3 1 1.0 10.1 0.83 0.00 0.0 6.4 7.7 0.0 0.0 8794.0 0.1 0:1 8793.9 
9.3 Angular 2.65 0.3 1 1.0 9:3 0.81 0,00 0.0 5:5 6.6 0.0 0.0 8794.5 0.0 0.0 8794.5 
8.6 Angular 2.65 0.3 1 1.0 8.6 0.81 0.00 0.0 4:4 5.3 0.0 0.0 8795.0 0.0 0.0 8795.0 
7.8 Angular 2.65 0.3 1 1.0 8:1' 0.81 0:00 0.0 3.8 4.6 0.0 0.0 87955 0.0 0.0 8795:5 
7.9 Angular 2.65 0.3 1 1.0 8.1 0.81 0.00 0.0 3:s 4.6 0.0 0.0 8796.1 0.0 0.0 8796.1 
8.4 Angular 2.65 0.3 1 1.0 9.7 0.81 0:00 0.0 6.2 7.4 0.0 0.0 87958 0.0 0.0 8796.8 
8.9 Angular 2.65 0.3 1 1.0 8.9 0.81 0.00 0.0 5.0 6.0 0.0 0.0 8797:5 0.0 0.0 8797.5 
94 Angular 2.65 0.3 1 1.0 9.4 0.81 0.00 0.0 5.8 6.9 0.0 0.0 8798.1 0.0 0.0 8798.1 
9.9 Angular 2.6S 0.3 1 1.0 9.9 0.81 0.00 0.0 6.7 8.0 0.0 0.0 8798.8 0.2 0.2 8798:7 

10.4 Angular 2.65 0.3 1 1.0 10.4 0.82 0.00 0.0 7.5 9.0 0.0 0.0 8799.5 0.5 0.5 879910 
"10:6 Angular 2.65 0:3 "1 1.0 10.6 0.85 0.00 0.0 7-6 9.2 0.0 0.0 8800.2 0.6 0.6 8799:6 
10.3 Angular 2.65 0.3 1 1.0 10.3 0.87 0.00 0.0 6.9 8.3 0.0 0.0 8800.9 0.4 0.4 8800.4 
10.0 Angular 2.65 0.3 1 1.0 10.0 0.89 0.00 0.0 63 7.5 0.0 0.0 8801.5 0.3 0.3 880i.2 
9:7 Angular 2.65 Q.3 1 1.0 9.7 0.87 0.00 0.0 6.0 7.2 0.0 0.0 8802.2 0.2 0.2 8802.1 
9.4 Angular 2.65 0.3 * 1 1.0 9.4 0.82 0.00 0.0 6.0 7.2 0.0 0.0 8802.9 0.0 0.0 8802.9 
9:1 Angular 2^65 0:3 1 1.0 9.1 0.83 0.00 0.0 5.5 6.6 0.0 0.0 8803:6 0.0 0.0 8803.6 
8.8 Angular 2.65 0.3 1 1.0 8.8 0.85 0.00 0.0 4.9 5.9 0.0 0.0 8804:3 0.0 0.0 8804:3 
8.5 Angular 2.65 0:3 1 1.0 8.6 0.88 0.00 0.0* 4.5 5.4 0.0 0.0 8805.0 0.0 0.0 8805.0 
8.2 Angular 2.65 0.3 1 1.0 8.6 0.90 0.00 0.0 4.4 5.3 00 0:0 8805.6 0.0 0.0 8805.6 
8.2 Angular 2.65 0:3 1 1.0 8.6 0.92 0.00 0.0 4.3 5.2 0.0 0.0 8806.3 0:0 0.0 8806.3 
8.4 Angular 2.65 0.3 1 1.0 8.6 0.94 0.00 0.0 4.2 5.1 0.0 0.0 8807.0 0.0 0.0 8807:0 
8:7 Angular 2.65 0.3 1 1.0 9.1 0.95 0.00 0.0 4.7 5.7 0.0 0.0 8807.6 0.0 0.0 8807.6 
9.0 Angular 2.65 0:3 1 1.0 9.0 0.95 0.00 0.0 4.6 5.5 0.0 0.0 8808:3 0.0 0.0 8808.3 
9.2 Angular 2.65 0.3 1 1.0 9.2 0.93 0.00 0.0 5.0 6.0 0.0 0.0 8808.9 0.0 0.0 8808.9 
9.5 Angular 2.65 0.3 1 LO 9,5 0.91 0:00 0.0 5.6 68 0.0 0.0 8809.6 0:2 0.2 8809.4 
9.5 Angular 2.65 0:3 1 1.1 10.4 0.89 0.00 0.0 7.7 9.3 0.0 0.0 8810.2 0.6 0.6 8809.6 
9.4 Angular 2.65 0.3 1 14 10.1 0.86 0:00 0.0 7.4 8.8 0:0 0.0 8810.7 0.4 Q.4 8810.3 
9.3 Angular 2.65 0.3 1 1.1 9.8 0.83 0.00 0:0 7.0 8.4 0.0 0.0 8811.3 0:3 0.3 . 8811.0 
9:2 Angular 2.65 0.3 1 1.1 9.5 0.71 0.00 0.0 7.8 9.4 0.0 0.0 8811.9 0.1 0.1 8811.8 
9.1 Angular 2:65 0.3 1 1.1 9.1 0.68 0.00 0.0 7.5 9.0 0:0 0.0 8812.4 0.0 0.0 8812.4 
8.9 Angular 2.65 0.3 1 1.0 9.9 0.68 0.00 0.0 8.8 10.6 0.0 0.0 8813.0 0.3 0.3 8812.7 



Safety Factor 1 1.1 = standard; consider larger values if ice or debris impact or uncertainty in designvariables 
Begin Station 1100 ft 
End Station 4750 ft 
Channel Length 3650 ft 

lannelType 1 l=Natural, (^Trapezoidal or any number inbetween 
32:2 ft/sA2 

Local Channel Total Channel Riprap Properties 

Station at Vavg Vavg 

Station bend Vavg) (ft/s) Vss (ft/s) end of bend avg) (ft/s) Vss (ft/s) Elevation (ft) Elevation (ft) Elevation (ft) Flow (ft) Slope (%} (degrees) (ft/s) Angularity Gravity t (Cs) 
3473 3608 1.1 9:1 11.4 3608 1.6 4.1 7.6 8818.3 8814 8814 4.7 L4% 35 9.1 Angular 2.65 0.3 
3509 3608 1.2 9.5 12.5 3608 1.6 4.3 7.6 8819.1 8814 8814 4.9 1.5% 34 9.5 Angular 2.65 0.3 
3546 3608 1.1 9.8 11.7 3608 1.4 4.5 6.5 8819.9 8815 8815 5:1 1.5% 30 9:8 Angular 2.65 0.3 
3582 3608 LI 10.2 11.0 3608 1.2 4.6 5.5 8820.7 8815 8815 5:3 1.6% 27 10.2 Angular 2.65 0.3 
3619 3666 1.0 10.5 IO.5 3666 1.0 4.8 4:8 8821.4 8816 8816 5:5 1.6% 31 10:5 Angular 2.65 0.3 
3655 3666 1.0 10.0 10.0 3666 1:0 4.4 4.4 8822.1 8817 8817 5.5 1.7% 42 10.0 Angular 2.65 0.3 
3692 3975 1.0 9.5 9.5 3783 1.0 4.0 4:0 8822.8 8817 8817 5.5 1.7% 40 9.5 Angular 2:65 0.3 
3728 3975 1.0 8.9 8.9 3949 1:0 3.6 3:6 8823.4 8818 8818 5.4 1.8% 39 8.9 Angular 2.65 0.3 
3765 3975 1.0 8:3 8.3 4043 1.0 3.1 3.1 8824.1 8819 8819 5.4 1.8% 38 8:3 Angular 2.65 0.3 
3801 3975 1.0 7.8 7.8 4043 1.0 2.7 2:7 8824:8 8819 8819 5.4 1.8% 36 7.8 Angular 2.65 0.3 
3838 3975 1.1 7.3 7.3 4043 1.0 2.5 2.7 8825.3 8820 8820 5.2 1.9% 35 7.3 Angular 2.65 0.3 
3874 3975 1.1 6:8 6.8 4043 1.1 2.5 2.9 8825.7 8821 8821 4:7 2:1% 34 6.8 Angular 2.65 0.3 
3911 3975 11 6.4 6.4 4043 1:2 2.6 3.1 8826.2 8822 8822 4:2, 2.3% 32 6.4 Angular 2.65 0.3 
3947 3975 1.1 6.0 6.2 4043 1.2 2.6 3:3 8826.6 8823 8823 3:7 2.4%, 31 6:0 Angular 2.65 0.3, 
3984 4660 1.1 5:7 14.5 4043 1.3 2.7 6:3 8827.0 8824 8824 3:3 215% 29 5:7 Angular 2.65 0.3 
4020 4660 1.1 5.9 14.5 4043 1.4 2.9 6.7 8827.5 8824 8824 3.2 2.4%: 28 5.9 Angular 2.65 0.3 
4057 4660 1.1 6:1 14.4 4093 1.4 3.0 6.9 8828.0 8825 8825 3:1; 2.3% 27 6.1 Angular 2.65 0.3 
4093 4660 1;1 6:3 14.3 4232 1.5 3.2 7:0 8828.5 8826 8826 3.0 2.1% 25 6.3 Angular 2.65 0.3 
4130 4660 1.1 6:5 14.2 4371 1:5 3.3 7.2 8829.0 8826 8826 2.9 2.0% 25 6:5 Angular 2.65 0.3 
4166 4660 1.1 6:7 14.1 4510 1.5 3.5 7.3 8829.5 8827 8827 2.8 1.8% 25 6.7 Angular 2.65 0.3 
4203 4660 1.1 6.9 14.0 4642 1.5 3.7 7.4 8830.0 8827 8827 2:7 1.7% 25 6.9 Angular 2.65 0.3 
4239 4660 1.1 7.0 13.9 4642 1.5 3.8 7.5 8830.7 8828 8828 2.7 1.7% 25 7 0  Angular 2.65 0.3 
4276 4660 1.1 6.9 13.8 4642 1.6 4.0 7.6 8831.4 8829 8829 2.6 1.9% 25 6.9 Angular 2.65 0.3 
4312 4660 1.1 6.9 13.7 4642 1.6 4.2 7.7 8832.2 8830 8830 2:6 2.0% 25 6.9 Angular 2.65 0.3 
4349 4660 1.1 7;o 13.7 4642 1.6 4.0 7.8 8833.1 8830 8830 2.7 2.1% 25 7.0 Angular 2.65 0.3 
4385 4660 1.1 7.1 13.6 4642 1.6 3.6 7.5 8834.1 8831 8831 3.0 2.1%! 25 7.1 Angular 2.65 0.3 
4422 4660 1.0 7.2 13:5 4642 1.5 3.3 7.1 8835;2 8832 8832 3.21 2.2% 25 7.2 Angular 2.65 0.3 
4458 4660 1.0 8:5 13.4 4642 1.4 3.7 6.8 8835.8 8832 8832 3.4 2.0% 25 8.5 Angular 2.65 0.3 
4495 4660 1.0 10.0 13.3 4642 1.3 4.2 6.4 8836.4 8833 8833 3.6 1.7% 25 10.0 Angular 2.65 0.3 
4531 4660 1.0 11.6 13.2 4642 1.2 4.7 6.0 8837:1 8833 8833 3.8 1.4% 25 11.6 Angular 2.65 0.3 
4568 4660 1.0 12.5 13.1 4642 1.2 5.0 5.6 8837.9 8834 8834 4.1 1.3% 25 12.5 Angular 2.65 0.3 
4604 4660 1.0 12.6 13.0 4642 1.1 4.9 5.2 8839.1 8834 8834 4.6 1.6% 25 12.6 Angular 2.65 0.3 
4641 4660 1.0 12.8 12.9 4642 1.0 4.8 4.8 8840.3 8835 8835 5.1 1.8% 25 12.8 Angular 2.65 0.3 
4677 4792 1.0 12.0 12.0 4746 1.0 4.5 4.5 8841.3 8836 8836 5.5 2.6% 25 12.0 Angular 2.65 0.3 
4714 4970 1.0 9.9 11.7 4855 1.0 3.6 4.8 8842:3 8837 8837 5.7; 2.1% 25 9.9 Angular 2.65 0:3 
4750 4970 1.0 7.9 11.7 4964 1.0 2.8 4.8 8843:2 8837 8837 5.91 2.1% 25 7.9 Angular 2.65 0.3 

Pavement depth 
Cohesive limit yel 
Bed size (in) 

2 
6 

1 
6 

Velocity 
Oistributio Side Slope 
n Coeff Vdesign Correction Steep Slop 
(CV) (ft/s) Factor (Kl) D30 Ishbash D30 d30(in) d50(in) Scour MaxScour Scour El Scour MaxScour Scour El 

1.0 11.4 0.68 0.00 0.0 12.3 14.8 0.0 0.0 8813.6 1.0 4.3 8809.3 
LI 12.5 0.71 0.00 0.0- 15.4 18.5 0.3 0.3 8813.9 L6 5.3 8808.9 
1.1 11.7 0:80 0.00 0.0 11.3 13.5 0.0 0.0 8814.8 1.2 4.9 8809.9 
1.1 lLO 0.87 0.00 0.0 8.5 10.2 0.0 0.0 8815.4 0.8 0.8 8814.6 
1.0 10:5 0.78 O;OO 0.0 8.1 9.7 0.0 0.0 8816.0 0.5 0.5 8815.5 
1.0 10.0 0.43 0.00 0.0 15.1 18.1 0.0 0.0 8816.6 0.2 0.2 8816.4 
1.0 9.5 0.49 0.00 0.0 • 11.0 13.1 0.0 0.0 8817.3 0.0 0.0 8817.3 
1.0 8:9 0.55 0.00 0.0 8.2 9.9 0.0 0.0 8818.0 0.0 0.0 8818.0 
1.0 8.3 0.60 0.00 0.0 6.3 7.5 0.0 0.0 8818.7 0.0 0.0 8818.7 
1.0 7.8 0.64 0.00 0.0 4.8 5.8 0.0 0.0 8819.3 0.0 0.0 8819.3 
1.0 7.3 0.68 0.00 0.0 3.8 4.5 0.0 0.0 8820.1 0.0 0.0 8820.1 
1.0 6:8 0.72 8.73 0.0 8.7 10.5 0.0 0.0 8821.0 0.0 0.0 8821.0 
1.0 6.4 0.76 8.08: 0.0 8.1 9.7 0.0 0.0 8822.0 0.0 0.0 8822:0 
1.0 0:79 7.37 0.0 7.4 8.8 0.0 0.0 8822.9 0.0 0.0 8822.9 
1.0 14:5 0.82 6.73 0.0 20.3 24.3 1.0 1.0 8822:7 2:1 4.7 8819.1 
1.0 14:5 0:85 6.55 0.0 19.3 23:2 1.0 1.0 8823.4 2.0 4.5 8819.8 
1.0 14.4 0.87 6.36 0.0 18.5 22.1 0.9 0.9 8824.0 1.9 4:3 8820.6 
L0 14.3 0.89 6.16 0.0 17.7 21.3 0.9 0.9 8824.6 1.9 4.1 8821.4 
LO 14.2 0.90 0.00 0.0 17.5 21.0 0.8 0.8 8825.3 1.8 4.0 8822.1 
1.0 14.1 0.90 0.00 0.0 17.3! 20.8 0.8 0:8 8825.9 1.7 3:8 8822.9 
1.0 14,0 0.90 0.00 0.0 17.2 20.7 0.8 0.8 8826.5 1-7 3.6 8823.7 
1.0 13.9 0:90 0.00 0.0 17.0 20.4 0.7 0:7 8827.3 1.6 3:5 8824.5 
1.0 13:8 0.90 0.00 0.0 16.8 20;2 0.7 0.7 8828.1 1.6 3.5 8825.3 
1.0 13.7 0.90 0.00 0.0 16:6 19.9 0.7 0.7 8828.9 L5 3.4 8826.2 
1.0 13:7 0.90 6.11 0.0 16.1 19.4 0.7 0.7 8829.7 1.5 3.5 8826.8 
1.0 13.6 0.90 6.62 6.4 15:6 18.7 0.7 0.7 8830.5 1.6 3.7 8827.4 
1.0 13.5 0.90 7.15 6.6 15:1 18.1 0.7 0:7 8831.3 1.6 4.0 8828.0 
1.0 13.4 0.90 0.00 9.3 14.6 17:5 » 0:7 0.7 8831.8 1.7 4.2 8828.3 
1.0 13.3 0.90 0.00 12.8 14.1 16:9 0:6 0.6 8832.2 1.7 4.4 8828.5 
1.0 13.2 0.90 0.00 17.0 17.0 20.4 0.6 0:6 8832.7 1.7 4.6 8828.7 
1.0 13.1 0.90 0.00 19.8 19.8 23.8 0.6 0.6 8833.2 1.7 4.9 8828.9 
1.0 13.0 0.90 0.00 20.3 20.3 24.4 0.5 0.5 8833.9 1.8 5.4 8829.0 
1.0 12.9 0.90 0.00 20.9 20.9 25.0 0:5 0.5 8834.7 L8 5.9 8829.2 
LO 12.0 0.90 13.69 18.3 18.3 21.9 0.0 0.0 8835.8 1.3 5.5 8830.4 
1.0 11.7 0.90 12.55 0.0 12.6 15.1 0.0 0.0 8836.6 1.2 5.4 8831.1 
1.0 iL7 0.90 11.17 0.0 11.2 13.4 0.0 0.0 8837.3 1.2 5.6 8831.7 



Neill Competent velocity 

Interpolation table 
bed Log Bed Size (ft) depth (ft) Comp Mean Vel (ft/s) 

0.001 -3 2 1.5 
0.001 -3 5 2.2 
0.001 -3 10 3.2 
0.001 -3 20 4.6 
0.001 -3 50 7 
0.01 -2 2 2.7 
0.01 -2 5 3 
0.01 -2 10 4.5 
0.01 -2 20 5.8 
0.01 -2 50 8 
0,1 -1 2 6.1 
0.1 -1 10 8 
0.1 . -1 20 9 
0.1 -1 50 11 
1 0 2 13.12 
1 0 10 16.564 
1 0 50 22.96 

Test Interpolation 
1 0 20 19.85425 

BED-MATERIAL GRAIN SIZE (mm) 

BED-MATERIAL GRAIN SIZE ( ft) 
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1.0 Purpose and Scope 
During Fall 2011, a subsurface exploration program was undertaken to fill data gaps relative 
to design features of an open ponds lime addition treatment system at the St. Louis Ponds 
portion of the Rico-Argentine Site that is a treatment alternative under Task F of the 
Remedial Action Work Plan (Work Plan) accompanying the Unilateral Administrative Order 
(UAO) for this Site. Key elements of this alternative treatment system include a treatment 
solids handling system, including modifications to the St. Louis Tunnel adit collapse area 
addressed in Task D of the Work Plan, modifications to the existing ponds and their 
embankments per Tasks B and F of the Work Plan, and construction of a new solids drying 
facility and permanent repository required by Task C of the Work Plan. This Part C deals 
specifically with the preliminary global geotechnical stability analyses of the existing flood 
dike and pond embankments. For the purposes of this study the flood dike is the north-
south oriented riprap armoured embankment separating the St. Louis Ponds on the east 
from the Dolores River to the west. The pond embankments are the east-west oriented 
dikes that contain the series of adjacent individual ponds that comprise the St. Louis Ponds 
system. 

2.0 Ground Survey 
A new aerial topographic survey of the St. Louis Ponds, plus adjoining lands was completed 
in August 2011. Certain features such as the new interim drying cells constructed in the 
former Ponds 16/17 area during Fall 2011, and several cross-sections of the flood dike and 
Dolores River channel, were surveyed by conventional techniques during Summer and Fall 
2011. The slope stability analyses of the flood dike and pond embankments presented in 
this Part C are based on this newest survey information. 

3.0 Exploratory Drilling and Test Pits 

3.1 Soil Borings 

As part of the broader design effort noted above, soil borings ED-1 through ED-6, and 
monitoring wells MW-1 through MW-6 were completed in September/October 2011, to 
gather information relative the flood dike and pond embankments. Both types of holes were 
drilled by Boart Longyear Company, using a Sonic C600 drill rig. The holes were logged for 
soil type and stratification by a professional geotechnical engineer or geologist. Split-spoon 
samples were collected at selected depths in the largely granular soil profile. At completion, 
the boreholes were backfilled with bentonite chips, or in the case of the monitoring wells, 
completed with machine-slotted well screen (2-inch nominal diameter), Schedule 40 PVC 
riser, sand pack and surface seal. Boring logs, including the field observations and certain 
of the laboratory index test results are included in Appendix A1 of Part A of this report. 

3.2 Test Pits 

Test Pits TP2011-3, -9, -10, -15, -18, -19 and -20 were also completed in 
September/October 2011, to gather information on flood dike and pond embankments 
stratification, and to collect bulk samples for grain size, permeability and compaction testing. 
The test pits were completed using a Caterpillar 308CR mini-excavator or a Caterpillar 330C 
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long-reach backhoe. The test pits were logged by a professional geotechnical engineer. 
The test pits logs are included in Appendix A1 of Part A of this report. 

4.0 Laboratory Testing 

4.1 Geotechnical Testing 

Selected soil samples from the soil borings, monitoring wells and test pits were sent to 
Western Technologies, Inc. in Durango, Colorado, for index testing (moisture content, grain 
size and Atterberg Limits). Bulk samples, mostly of the near-surface soils, were tested by 
Western Technologies for Standard Proctor compaction parameters, relative to potential 
reuse as engineered fill. The results of the laboratory testing completed to date are included 
in Appendix A2 of Part A of this report. The moisture contents are included on the soil 
boring logs in Appendix A1 of Part A. 

Moisture contents in the flood dike fill typically range from about 5 to 15 percent, while those 
in the pond embankments fill range from about 10 to 25 percent. The fines content of the 
flood dike and pond embankments fill range from 15 to 23 percent and 12 to 42 percent, 
respectively. 

4.2 Treatment Solids Testing 

Relatively undisturbed samples of drained precipitated treatment solids from the bottom of 
Pond 18 were collected using the thin-wall Shelby tube sampling method, augmented by a 
backhoe (due to access limitations for a drill rig). Three tubes were collected from the upper 
two (2) feet of the solids, before removal to the interim drying facility, and three tubes were 
collected from the remaining two (2) feet of the solids after the required solids removal was 
completed. These tubes were sealed, packed and shipped to AECOM's geotechnical 
laboratory in Vernon Hills, Illinois. 

The tubes from the upper two (2) feet of the pond solids were tested for moisture content, 
specific gravity, unit weight, grain size, triaxial permeability, consolidation, laboratory vane 
shear and consolidated-undrained triaxial compression. The results of tests completed to 
date are included in Appendix A2 of Part A of this report. The triaxial permeability and 
laboratory vane shear test results were used in the global dike stability analyses presented 
herein. 

The drained solids have a specific gravity of 3.0, and classify as high-plasticity, inorganic silt 
(MH) per the Unified Soil Classification System. Liquid and plastic limits range from 67 to 83 
percent and 62 to 79 percent, respectively. 

Undrained shear strengths from laboratory vane shear tests ranged from 730 to 1450 psf 
(peak) to 130 to 200 psf (residual). 

Combined triaxial permeability tests followed by staged triaxial tests were completed on the 
deeper tube samples. The measured hydraulic conductivity was on the order of 2 x 10"6 
cm/sec. 

The broader suite of the test results will be used for the final drying facility and repository 
designs and discussed in subsequent design submittals. 
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5.0 Summary of Preliminary Findings 

5.1 Flood Dike Stability 

As noted, the flood dike runs generally north-to-south along the west Side of the St. Louis 
Ponds site, separating the ponds from the Dolores River. Test pits TP20011-9 and -10 
indicate 14 to 16 feet of fill in the northern portion of the flood dike (north and west of Pond 
18), decreasing to 10 to 13 feet in the central section of the dike on the west side of Ponds 
12, 14 and 15 (per MW-2, MW-3 and ED-5). Borings ED-1 and ED-2 indicate about five (5) 
feet of fill in the southern portion of the flood dike, west of Ponds 6 through 8. The fill is 
typically granular in nature, consisting of varying percentages of sand, gravel and cobbles, 
and lesser amounts of silt and clay. In the vicinity of Test pits TP2011-9 and -10, the silt and 
fine sand fraction is composed mostly of calcines. By Standard Penetration test, the fill is 
typically classified as medium dense to occasionally loose. 

Below the dike fill, native alluvium consisting of varying percentages of sand, gravel, silt and 
cobbles was identified to 20 to 25 feet below the dike crest. This layer varies from very 
dense to medium dense, typically decreasing in penetration resistance (and thus density) 
with depth. Some organics were observed in the upper 0.5 to one (1) foot of the alluvium in 
Borings ED-2 and ED-5, perhaps indicative of former overbank deposits. The near-surface 
groundwater table was observed near the contact of the dike fill and upper alluvium. 

Below the upper alluvial stratum, a somewhat finer sandy alluvium was encountered in most 
of the borings listed above. This deeper alluvium is typically medium dense to loose as 
estimated from SPT penetration test results (i.e., n values). 

By observation of the topographic map, Six east-to-west cross sections with steeper 
downstream slopes were selected for global stability analysis, using the Slope/W™ software 
(Geoslope International, 2007A). The locations of these selected cross-sections are shown 
in plan on Figure 5.1. The sections are presented looking upstream, with the Dolores River 
to the left side of the section. The results of preliminary static analyses at normal water level 
in the ponds are presented in Table 51. Additional analyses for atypical loading cases such 
as earthquake or flood-stage in the river, and with refined soil density and strength 
parameters from additional laboratory testing currently underway, will be completed as part 
of final design analyses of the need for improvements to the flood dike. 

The preliminary results indicate generally acceptable factors of safety (> 1.5 for the Static 
loading case) at normal water level in the ponds. Areas similar in geometry to the 
downstream dike toe next to the river (opposite Pond 15) require further analysis, and may 
ultimately require regrading or adding to the toe riprap to flatten the toe slope. Output 
results from the stability analyses run to date are included in Appendix C1. 

Additional seepage analysis using Seep/W™ (Geoslope International, 2007B) at other flood 
dike cross sections are underway to estimate the phreatic surface position. If triaxial 
specimens can be compacted to stand in the cell, the values of vertical hydraulic 
conductivity used as input for the seepage analysis will be obtained from triaxial permeability 
tests. Direct shear tests will be run on samples of embankment fill and alluvium recovered 
from the test pits to check the effective angle of internal friction and effective cohesion used 
in the flood dike stability analysis. The samples (scalped to the maximum particle size as 
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required) will be compacted to a reasonable percentage of the Standard Proctor maximum 
dry unit weight, at near the in-place moisture content. The stability analyses will be updated 
if/as appropriate based on the results of the ongoing and planned additional testing. 

5.2 Pond Embankment Stability 

In contrast to the primary flood dike that runs north-to-south along the west side of most of 
the active ponds, the pond embankments run mostly east-to-west, separating the cascading 
series of ponds that drain, in order, from Pond 18 (highest) through Ponds 15 ,14, 12, 11, 9, 
8, 7, 6 and 5. Certain of these embankments also separate wet from dry ponds such as 
Ponds 13 and 16/17. The embankments between dry Pond 13 and Ponds 11/12/14, and 
Ponds 9 and 10, run more north-to-south. 

Test pits TP20011-11, -15, -18 and -20 indicate 15 to 20+ feet of fill in the embankments 
between Ponds 13 and 16/17 and Ponds 13 and 10. Similar to the flood dike, the 
embankment fill generally decreases in thickness from north to south. The fill is 22 feet thick 
on the east side of Pond 15 (MW-5D), 10 to 14 feet thick between Ponds 14/15, 12/13 and 
10/13 (per ED-4, ED-5 and MW-1D), and about 5 to 7.5 feet thick between Ponds 9/10 and 
6/7 (ED-3 and ED-6). The fill is typically granular in nature, consisting of varying 
percentages of sand, gravel and cobbles, and lesser amounts of silt and clay. The silt and 
fine sand fraction is composed of calcines in the vicinity of MW-5. By Standard Penetration 
test, the fill is typically classified as medium dense to loose. 

Below the embankment fill, native alluvium consisting of varying percentages of sand, 
gravel, silt and cobbles was identified to 15 to 30+ feet below the dike crest. This layer 
varies from very dense to medium dense, typically decreasing with depth. Some natural 
organic layers were observed in the upper one (1) to 2.5 feet of the alluvium in borings MW-
5, ED-5, MW-1 and ED-3. The near-surface groundwater table was observed at 12 to 15 
feet below the embankment crest at MW-5 and ED-5 (near Ponds 14 and 15), and near the 
contact of the embankment fill and upper alluvium at ED-3 and ED-6 (near Ponds 6 through 
9). 

Below the upper alluvial stratum, a somewhat finer, sandy alluvium was encountered in the 
borings south of Ponds 10/11. This deeper alluvium is typically medium dense to loose by 
SPT n-value. 

Eight north-to-south embankment cross sections between adjoining ponds were selected for 
global stability analysis using the Slope/W™ software. The locations of these selected 
cross-sections are shown in plan on Figure 5.1. The sections were prepared with the lower 
pond to the left side of the section. Stability analyses were completed for both the upstream 
and downstream slope of each embankment. With some variability in embankment 
construction (differing crest widths and side slopes) and support conditions indicated by the 
exploration results, a sensitivity analysis was completed for global stability versus a range of 
embankment strength parameters indicated as being reasonable per the boring and test pit 
logs and Standard Penetration Test n-values. The results of preliminary static stability 
analyses of the pond embankments at normal water level in the ponds are presented in 
Table 5.2. 

The results indicate that depending on the side slope grades, which are variable among the 
pond embankments, strength parameters of 32 to 34 degrees (angle of internal friction) and 
zero to 50 psf (cohesion) in the embankment fill are sufficient to provide a global factor of 
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safety of 1.4 or greater. These are consistent with the character of the embankment fill. 
Output results are included in Appendix C1. 

With the observation that most of the pond embankments have been in place for more than 
30 years, global factors of safety less than 1,0 are not consistent with the embankment 
performance to date. However, for long-term performance as settling basins that are part of 
an open ponds treatment and solids management system, the embankments between some 
of the ponds will require regrading to flatten the slopes and widen the crest, and in some 
cases, to armor the slopes to protect against erosion. Additional analyses for atypical 
loading cases, and with updated soil density and strength parameters from ongoing 
laboratory testing, will be completed in 2012 as part of final design for upgrades to these 
pond embankments. 

As for the flood dike, additional seepage analysis using SeepA/V™ at other pond 
embankment cross sections are underway to estimate the phreatic surface position. If 
triaxial specimens can be compacted to stand in the cell, the values of vertical hydraulic 
conductivity used as input for the seepage analysis will be obtained from triaxial permeability 
tests. Direct shear tests will be run on samples of embankment fill and alluvium recovered 
from the test pits to check the effective angle of internal friction and effective cohesion used 
in the flood dike stability analysis. The samples (scalped to the maximum particle size as 
required) will be compacted to a reasonable percentage of the Standard Proctor maximum 
dry unit weight, at near the in-place moisture content. The stability analyses will be updated 
if/as appropriate based on the results of the ongoing and planned additional testing. 

5.3 Seepage and Piping 

As a first-order check against seepage-induced piping or internal erosion, the flood dike and 
pond embankments are evaluated to assess the degree to which they appear to be: 1) 
comprised of materials that are inherently resistant to seepage-induced erosion; and 2) are 
not subject to typical hydraulic seepage conditions that create high exit gradients at the 
downstream toe of the slopes. To evaluate these conditions, two analyses were completed. 
First, treating the flood dike and embankments as the equivalent of a single-stage filter, 
standard filter criteria require that the embankment material be a filter within itself (broadly 
and not gap graded), which is established by the following relationship: 

D8SF/DI5F>5 

Review of the grain size curves for the flood dike and pond embankments fill indicates that 
the above ratio of D85t / D15f is well in excess of 5. 

Second, two flood dike sections and two pond embankment sections with higher headwater 
to tailwater differential elevations (and thus higher potential seepage gradients) were 
analyzed for the exit gradient at the downstream toe using the program Seep/W™. Since 
there is often an upward component to the gradient at the toe of an embankment where the 
overburden or confining weight is the least, the exit gradient must be less than 1.0 to avoid a 
quick condition and the potential for progressive internal erosion by piping. The results of 
the exit gradient analyses are summarized in Table 5.3 and included in Appendix C2. 

For the flood dike, the two sections checked indicate a low exit gradient (0.3 or less). The 
results for the two pond embankments with the highest headwater to tailwater ratio are 
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higher, and in the case of the embankment between Ponds 14 and 15, are considered 
higher than desirable for long-term performance. Further evaluation of these and other 
embankment sections will be completed based on laboratory permeability testing of 
compacted bulk samples of the dike fill and upper foundation alluvium, since the hydraulic 
conductivity values assumed in the analyses have significant influence on the results. 

Additional seepage analyses using Seep/W™ at other flood dike and pond embankment 
cross sections will be run to estimate the range of exit gradients near the downstream toe. 
To refine the output from these analyses, the range of vertical hydraulic conductivity used as 
input for the seepage analyses will be updated; as obtained from triaxial permeability tests 
on compacted samples of embankment fill and underlying alluvium. 

6.0 References 
Geoslope International. 2007A. Slope/W User's Manual. 

Geoslope International. 2007B. SeepA/V User's Manual. 
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Table 5.1 - Factor of Safety by Location 

River Station Location Global Factor of Safety 
18+25 West side of Pond 8 2.0 
23+25 West side of Pond 11 1.5 
32+00 West side of Pond 15 1.5 (1.37 @ downstream toe) 
35+00 West side of Pond 18 1.6 
37+50 West side of Pond 18 2.6 
44+50 North end of Site 1.6 

Table 5.2 — Static Analysis Results 

Embankment 
Section 

Global Factor of Safety (Static Case) 
Embankment 

Section cp' = 32°; c' = 0 <p' = 34°; c' = 0 <p' = 34°; c' = 50 psf 

Pond 6/7 0.95 / 2.74 1.02 / —- 1.56/ — 

Pond 7/8 1.01/2.47 1.09/2.09 1.76/ — 

Pond 8/10 1.39/1.63 .... / .... .... / .... 

Pond 9/11 1.63/1.17 — /1.47 .... / .... 

Pond 10/11 1.06/1.01 1.14/1.25 1.37/1.76 

Pond 12/14 1.63/3.12 .... / .... .... /.... 

Pond 14/15 0.98/1.88 1.06//2.09 1.24/ — 

Pond 15/18 0.96/1.39 1.14/ —- 1.49/ — 

Table 5.3. Exit Gradients 

General River Location Station Location 
Exit Gradient 

Near Toe 
Flood Dike 23+25 West side of Pond 11 0.0 to 0.3 
Flood Dike 32+00 West side of Pond 15 0.0 to 0.2 
Pond Embankments Pond 14/15 Downstream toe 0.5 to 0.9 
Pond Embankments Pond 15/18 Downstream toe 0.3 to 0.6 
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APPENDIX CI 
SLOPE STABILITY ANALYSIS OUTPUT 
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Title: RICO Interim Drying Facility Dike Stability 
Comments: Flood Dike Station Sta 23+25 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 
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Title: RICO Interim Drying Facility Dike Stability 
Comments: Flood Dike Station Sta 32+00 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 
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Title: RICO Interim Drying Facility Dike Stability 
Comments: Flood Dike Station Sta 35+00 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 
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Title: RICO Interim Drying Facility Dike Stability 
Comments: Flood Dike Station Sta 44+50 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Q^m_Dolores CO\Nov 2011 \ 
Date: 11/23/2011 

Material Properties 
Name: Embankment/Mine Waste Fill 
Model: Mohr-Coulomb 
Unit Weight: 125 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Name: Rip Rap 
Model: Mohr-Coulomb 
Unit Weight: 135 
Cohesion: 0 
Phi: 40 
Phi-B: 0 
Piezometric Line: 1 

Name: Very Dense Gravel/Cobble Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 38 
Phi-B: 0 
Piezometric Line: 1 

70 80 

Distance 

120 130 140 150 



Title: RICO Flood Dike Stability 
Comments: Pond 6/7 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/19/2011 

8.80 i— 

8.79 — 

POND 6 
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o 

c 
o 
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Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Name: V. Dense to M. Dense Gravel/Cobble Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

POND 7 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Loose Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

i—i—i— i—i—jLi-aLzi— i-.ii 

80 

Distance 
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Title: RICO Flood Dike Stability 
Comments: Pond 6/7 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/19/2011 

8.80 i— 

8.79 

POND 6 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 50 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Name: V. Dense to M. Dense Gravel/Cobble Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

POND 7 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Loose Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

150 

Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 6/7 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/19/2011 

8.80 r— 

8.79 

POND 6 
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Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesibn: 0 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Name: V. Dense to M. Dense Gravel/Cobble Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

POND 7 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Loose Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

70 80 

Distance 
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Title: RICO Flood Dike Stability 
Comments: Pond 6/7 
Method: Morgenstem-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/19/2011 

8.80 i— 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Name: V. Dense to M. Dense Gravel/Cobble Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

POND 7 

V. Dense to M. Dense Gravel/Cobble Alluvium 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Loose Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

El. 8783 ft 

150 

Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 7/8 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/19/2011 
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8.80 

8.79 

8.78 

8.77 

8.76 

POND 7 

.X IWii Y Y 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 50 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Name: V. Dense Gravel/Cobble Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 38 
Phi-B: 0 
Piezometric Line: 1 

POND 8 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Loose Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

inkment Fill FI IA 

V. Dense Gravel/Cobble Alluvium 

M. Dense to Loose Sand Alluvium 
_J I I 

10 20 30 40 50 60 70 80 

Distance 
90 100 110 120 130 140 150 



Title: RICO Flood Dike Stability 
Comments: Pond 7/8 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/19/2011 

8.80 R-

Material Properties 
Name: Embankment Fill 
Model: Mobr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Name: V. Dense Gravel/Cobble Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 38 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Loose Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 
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1 m i  

150 



Title: RICO Flood Dike Stability 
Comments: Pond 7/8 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/19/2011 -
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POND 7 

M. Dense to Loose Sand Alluvium 

60 70 80 

Distance 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: V. Dense Gravel/Cobble Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 38 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Loose Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

POND 8 

100 110 120 130 140 150 



Title: RICO Flood Dike Stability 
Comments: Pond 7/8 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying DamJDolo; 
Date: 12/19/2011 
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8.80 |— 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Une: 1 

Name: V. Dense Gravel/Cobble Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 38 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Loose Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

8.79 — 

POND 8 

•—f™-f~~ i-—f—-I— 1 1 

Eipm t  
8.78 

8.77 

V. Dense Gravel/Cobble Alluvium 

M. Dense to Loose Sand Alluvium 

8.76 
10 20 30 40 50 60 70 80 

Distance 
90 100 110 120 130 140 150 



Title: RICO Flood Dike Stability 
Comments: Pond 8/10 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores 

8.82 utm 
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POND 8 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Name: Dense Sandy Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

8.71 

Matenal Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion; 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Loose Sand A 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

POND 10 

,  W - i - W I W W W I  
L 
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I M Dense to |.oose Sand Alluvium | 
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Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Loose Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight. 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

POND 8 POND 10 

Dense Sandy Gravel AHuvium 

Title: RICO Flood Dike Stability 
Comments: Pond 8/10 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/19/2011 

Matenal Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 

Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 9/11 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

_Rico Interir* Dr^ig t^mjpolones C*p\D^p 2Cg 1\ Directory: C:\Projects\60157757 
Date: 12/20/2011 

8.82 i— 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Name: Loose Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Dense Sand/Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

190 200 

Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 9/11 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/20/2011 

8.82 

• • • • • ; • • • • «  

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Dense Sand/Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

J * * * • • • *  POND 11 

70 80 

Distance 
200 



Title: RICO Flood Dike Stability 
Comments: Pond 9/11 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/20/2011 
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O 8.80 

POND 9 
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Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

•  •  J  *  • • » ' ! % • • •  «  

Name: M. Dense to Dense Sand/Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

70 80 

Distance 
200 



Title: RICO Flood Dike Stability 
Comments: Pond 10/11 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/15/2011 
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8.81 
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POND 10 

El. 8794.5 ft 

t V T T  

10 20 30 40 50 60 70 80 

Distance 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi:: 
Phi-I 
Piez 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 

i —Piezometric Line: 1 

Ise to Dense Sand/Gravel Alluvium 
oulomb 

130 

:ric Line: 1 

POND 11 

^ J El. 8805.7ft 

'T-'rrTTO. 
High MC Solids 

M. Dense to Dense Sand/Gravel Alluvium 
El. 8787 ft 

Loose to M. Dense Sand Alluvium 

90 100 110 120 130 140 150 
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Title: RICO Flood Dike Stability 
Comments: Pond 10/11 
Method: Morgenstern-Price 
Grid and Radius 

Directory: C:\Projects\6015715"^ 
Date: 12/15/2011 

I Dike Stability • • • • 
i  10/11 •• S • t • 
5tern-Price 
Failure Surface 

iects\60157i5"^ F^Olrlfferuri ®r4n®DSrtiDt)l(fl:e%Cf)\fie®2ff1 ̂  • * 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Name: Loose to M. Dense Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phl-B: 0 
Piezometric Line: 1 

Name: M. Dense to Dense 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

Sand/Gravel Alluvium 

8.82 |— 

8.81 

El. 8805.7 ft 

70 80 

Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 10/11 
Method: Morgenstem-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/19/2011 
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POND 10 

Material Properties 

Name: Embankment Fill 

Model: Mohr-Coulomb 

Unit Weight: 118 

Cohesiop: 50 

Phi:3^*«# 

ZZSsS&tSi* 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 

6 0 
iezometric Line: 1 

El. 8794.5 ft 

^ El. 87<f ft 

El. 8775. 

High MC Solids 

El. 8805.7 ft 

High MC Solids 

8801 ft 

El. 8796 ft 

f 

M. Dense to Dense Sand/Gravel Alluvium 
El 8787 ft 

Loose to M. Dense Sand Alluvium 
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Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 10/11 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/19/2011 

o o o 

8.82 

8.81 

8.80 

8.78 

8.77 

POND 10 

El. 8794.5ft V 1 

El. 8775 

10 20 30 40 50 60 70 80 

Distance 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 

-FA:, 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phl-B: 0 

^Piezometric Line: 1 

Use to Dense Sand/Gravel Alluvium 
poulomb 
130 

trie Line: 1 

POND 11 

Emtjgukirfeffif ill :  t i t . . .  
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f 
High MC Solids 

M. Dense to Dense Sand/Gravel Alluvium 
El. 8787 ft 

Loose to M. Dense Sand Alluvium 
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Title: RICO Flood Dike Stability 
Comments: Pond 10/11 
Method: Morgenstem-Price 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 50 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Distance 
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Title: RICO Flood Dike Stability 
Comments: Pond 10/11 
Method: Morgenstern-Price 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Name: Loose to M. Dense Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Dense Sand/Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

El. 8805.7 ft 

Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 12/14 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying 
Date: 12/15/2011 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 

Dolores CO\Dec 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Dense Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 

36 
Phi-B: 0 
Piezometric Line: 1 
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Title: RICO Flood Dike Stability 
Comments: Pond 12/14 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_F 
Date: 12/15/2011 

I 

toec 2011\ 

1.82 Milt 
vuu\u\un̂ :s: 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Dense Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 

Embankn 

POND 14 

8.79 

8.78 H 

8.77 
70 80 

Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 14/15 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/16/2011 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Piezometric Line: 
Name: Loose to M. Dense Sand/Gravel Alluvium 

Material Properties 
Name: M. Dense to Loose Calcnes 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 

1 

Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

8.84 r— 

8.83 

8.82 — 

fc. 

je: High MC Solids 
,el: Mohr-Coulomb 

Name: Organic Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 110 
Cohesion: 0 
Phi: 30 
Phl-B: 0 
Piezometric Line: 1 

• * • • i? WeiSht: 70 
- * • # ̂ Shesion: 150 
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Title: RICO Flood Dike Stability 
Comments: Pond 14/15 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757 
Date: 12/16/2011 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Name: Loose to M. Dense Sand/Gravel 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: M. Dense to Loose Calcnes 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Alluvium 

Name: Organic Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 110 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 
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Title: RICO Flood Dike Stability 
Comments: Pond 14/15 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying 
Date: 12/16/2011 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: M. Dense to Loose Calcnes 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 

Dam_Dolores CO\Dec 2011\ 
. .. r, „ , ... . Piezometric Line: 1 Name: Loose to M. Dense Sand/Gravel Alluvium 

PNI:3U 
•  * * • ! • • •  • • • .  Phi"B:0 

Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 

SO 
letric Line: 1 

High MC Solids 
Mohr-Coulomb 
eight: 70 

esion: 150 
I 0 

B: 0 
zometric Line: 1 

Name: Organic Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 110 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

70 80 

Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 14/15 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757 
Date: 12/16/2011 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Name: Loose to M. Dense Sand/Gravel 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: M. Dense to Loose Calones 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 

. , , Piezometric Line: 1 
Alluvium 

Name: Organic Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 110 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 
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8.79 • 
Loose to M. Dense Sand/Gravel Alluvium 

Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 50 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Name: Loose to M. Dense Sand/Gravel 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Name: High MC Solids 
Model: Mohr-Coulomb 
Unit Weight: 70 
Cohesion: 150 
Phi: 0 
Phi-B: 0 
Piezometric Line: 1 

Material Properties' 
Name: M. Dense to Loose Calcnes 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 

Alluviftiezometric Line: 1 

Name: Organic Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 110 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

POND 15 

Title: RICO Flood Dike Stability 
Comments: Pond 14/15 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757 
Date: 12/19/2011 

POND 14 

• • 
201 CO\Dec 1\ 

Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 15/18 
Method: Morgenstern-Price 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_ 
Date: 12/15/2011 

tName: emoanKment rn 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 

# Phi: 32 
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Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Dense Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 
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Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 32 
Phi-B: 0 
Piezometric Line: 1 

Name: Loose to M. Dense Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Material Properties 
Name: M. Dense to Loose Calcnes 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Dense Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 
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Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 50 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Name: Loose to M. Dense Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

;e toToose 
Material Propertie 
Name: M. Dense to Coose Calcnes 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Dense Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 
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Material Properties 
Name: Embankment Fill 
Model: Mohr-Coulomb 
Unit Weight: 118 
Cohesion: 0 
Phi: 34 
Phi-B: 0 
Piezometric Line: 1 

Name: Loose to M. Dense Sand Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

•I 
:e t^Kse 

Material Propertie 
Name: M. Dense to Lflose Calcnes 
Model: Mohr-Coulomb 
Unit Weight: 115 
Cohesion: 0 
Phi: 30 
Phi-B: 0 
Piezometric Line: 1 

Name: M. Dense to Dense Gravel Alluvium 
Model: Mohr-Coulomb 
Unit Weight: 130 
Cohesion: 0 
Phi: 36 
Phi-B: 0 
Piezometric Line: 1 
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APPENDIX C2 
SEEPAGE ANALYSIS OUTPUT 
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Title: RICO Flood Dike Stability 
Comments: Pond 14/15 
Method: Steady-State 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/20/2011 

8.84 r— 

Material Properties 
Name: Embankment Fill 
Model: Saturated Only 
K-Sat: 3.28e-008 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Dlrection: 0 

Name: Loose to M. Dense Sand/Gravel Alluvium 
Model: Saturated Only 
K-Sat: 3.28e-007 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Direction: 0 

Name: High MC Solids 
Model: Saturated Only 
K-Sat 6.57e-008 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Direction: 0 

Material Properties 
Name: M. Dense to Loose Calcnes 
Model: Saturated Only 
K-Sat: 3.28e-007 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Direction: 0 

Name: Organic Sand Alluvium 
Model: Saturated Only 
K-Sat: 3.28e-007 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Direction: 0 

POND 15 

El. 8817.6 ft 

El. 8814 ft 

150 

Distance 



Title: RICO Flood Dike Stability 
Comments: Pond 15/18 
Method: Steady-State 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Dec 2011\ 
Date: 12/20/2011 

8.84 R— 

Material Properties 
Name: Embankment Fill 
Model: Saturated Only 
K-Sat 3.28e-008 ft/sec 
K-Ratio: 0.333 

Name: High MC Solids 
Model: Saturated Only 
K-Sat: 6.57e-008 ft/sec 
K-Ratio: 0.333 

Name: M. Dense to Loose Calcnes 
Model: Saturated Only 
K-Sat 3.28e-007 ft/sec 
K-Ratio: 0.333 

Material Properties 
Name: M. Dense to Dense Gravel Alluvium 
Model: Saturated Only 
K-Sat: 3.28e-006 ft/sec 
K-Ratio: 0.333 

Name: Loose to M. Dense Sand Alluvium 
Model: Saturated Only 
K-Sat: 3.28e-007 ft/sec 
K-Ratio: 0.333 

Loose to M. Dense! Sand Alluvium 

POND 15 

El. 8817.6 ft 

ft 

-T I F-
El 8807ft 

M. Dense to Loose Calcines 

POND 18 

Distance 



Title: RICO Interim Drying Facility Dike Stability 
Comments: Flood Dike Station Sta 23+25 
Method: Steady-State 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Nov2011\ 
Date: 12/20/2011 

Material Properties 
Name: Embankment Fill 
Model: Saturated Only 
K-Sat 3.28e-008 
Volumetric Water Content: 0 
Mv 0 
K-Ratlo: 0.333 
K-Dlrectlon: 0 

Material Properties 
Name: Rip Rap 
Model: Saturated Only 
K-Sat: 0.0328 
Volumetric Water Content 0 
Mv: 0 
K-Ratlo: 0.333 
K-Dlrection: 0 

Name: Loose to Medium Dense Sand/Gravel Alluvium Nam®: Very Dense Cobble Alluvium 
Model Saturated Only Model: Saturated Only 
K-Sat: 3.28e-006 K-Sat: 3.28e-p06 
Volumetric Water Content: 0 Volumetric Water Content: 0 
Mv. 0 Mv: 0 
K-Ratio: 0.333 *-5*tl0 0.333 
K-Direotlon: 0 K-Olrectlon: 0 

Name: High MC Solids 
Model Saturated Only 
K-Sat 6.57e-008 
Volumetric Water Content: 0 
Mv 0 
K-Ratlo: 0.333 
K-Direction: 0 

Distance 



Title: RICO Interim Drying Facility Dike Stability 
Comments: Flood Dike Station Sta 32+00 
Method: Steady-State 
Grid and Radius Failure Surface 

Directory: C:\Projects\60157757_Rico Interim Drying Dam_Dolores CO\Nov 2011\ 
Date: 12/20/2011 

Model: Saturated Only 
K-Sat: 3.28e-008 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Direction: 0 

Name: High MC Solids 
Model: Saturated Only 
K-Sat: 6.57e-008 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Direction: 0 

Name: Rip Rap 
Model: Saturated Only 
K-Sat: 0.0328 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Direction: 0 

K-Sat: 3.28e-006 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Direction: 0 

Name: Medium to Loose Calcines 
Model: Saturated Only 
K-Sat: 3.28e-007 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Direction: 0 

Name: Sand Alluvium 
Model: Saturated Only 
K-Sat: 3.28e-007 
Volumetric Water Content: 0 
Mv: 0 
K-Ratio: 0.333 
K-Direction: 0 

FLOOD DIKE 
POND 15 

El. 8817.6 ft 

150 

Distance 



PART D 



TABLES 

2011 Investigations, Analyses and Evaluations | Pan D 



Table 4.1 - Drill Hole BAH-01 Drilling Intercept Summary 
Drilling Interval (feet) Material Description Interpretation 

0-210 Variable zones of soil with fragments 
of rock ranging from gravel to 
boulder size. 

Colluvium 

210-240 Interbedded sequence of fine
grained sandstone and siltstone with 
local shear zones and clay gouge. 

Bedrock - Lower Hermosa 
Formation 

240 - 252 Void St. Louis Tunnel 

Table 4.2 - Drill Hole BAH-01 Drilling, Casing and Sampling Methodology Summary 
Interval 

(feet) 

Hole 
Diameter 

(inches) 

Casing Advance 
Method 

Casing 
Type in 
Compl 
eted 
Boring 

Casing 
Inner 
Diameter 
(inches) 

Sampling 

Type 

Material 

0-147 4.5 HWT w/ Tricone Bit HWT 4.0 Drill Cuttings Colluvium 

147-186 4.5 HWT w/ casing shoe HWT 3,9 HQ Coring 

(Intermittent sampling) 

Colluvium 

186-210 3.8 HQ w/ casing shoe HQ 3.1 HQ3 Core (186-205') 
(intermittent sampling) 

NQ Coring (205-210') 

(continuous sampling) 

Colluvium 

210-252 3.0 Open hole None NQ Coring 

(continuous sampling) 

Bedrock 
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FIGURES 
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PHOTOS 
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Photo 4.1 - View west of Drill Hole AT-2 at toe of slope 

Photo 4.2 - Concrete retaining blocks stacked up-slope of Drill Hole 
AT-2 to protect crew from rock-fall 
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Photo 4.3 - Angle hole drilling for Drill Hole AT-2 

arcsM 

Photo 4.4 - Rusty brown discharge from the St. Louis Tunnel following 
penetration of tunnel by Drill Hole AT-2 
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Photo 4.6 - Core recovered from Drill Hole AT-2 at 35 feet included metal railroad track, 
wooden railroad tie, and six inches of latite porphyry 

Photo 4.5 - Red brown sediment retrieved from tunnel on green 
pump screen at Drill Hole AT-2 
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Photo 4.7 - Samples of mine discharge water and sludges / sediment 
collected from Drill Hole AT-2 
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Photo 4.9 - Drilling set-up at Drill Hole BAH-01; note 
sub-horizontal orientation of drill pipe 

Photo 4.10 - Lined mud pit, water storage tank, and drill rig 
housing at Drill Hole BAH-01 

2011 Investigations, Analyses and Evaluations | Part D 



Photo 4.11 - First bedrock (fine-grained sandstone) encountered 
in Drill Hole BAH-01 at angled depth of 210 to 215 feet 

Photo 4.12 - Red coloration detected in St. Louis Tunnel discharge after BAH-01 
penetrated a void at 240 to 252 feet (inferred as the St. Louis Tunnel) 
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Appendix D1 - Geochemical Laboratory Testing Results 
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APPENDIX D1 
GEOCHEMDCAL LABORATORY TESTING RESULTS 

2011 Investigations, Analyses and Evaluations | Part D 



i Pace Analytical Services, Inc. 

fyceAnalvtical 9608̂  
mmJLs.com Lenexa,KS 66219 

(913)599-5665 

ANALYTICAL RESULTS 

Project: RICO WATER SAMPLING 
Pace Project No.: 60108677 

Sample: GW-AT-2 WATER Lab ID: 60108677013 Collected: 10/21/11 13:30 Received: 10/22/11 09:30 Matrix: Water 
Comments: • The samples were received outside of required temperature range. Analysis was completed upon client approval. 

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual 

200.8 MET ICPMS Analytical Method: EPA 200.8 

Aluminum 638000 ug/L 200 50 10/28/11 08:24 11/03/11 14:18 7429-90-5 
Antimony ND ug/L 2.5 5 10/28/11 08:24 11/03/11 14:14 7440-36-0 
Arsenic 31.2 ug/L 2.5 5 10/28/11 08:24 11/03/11 14:14 7440-38-2 
Barium 829 ug/L 1.5 5 10/28/11 08:24 11/03/11 14:14 7440-39-3 
Beryllium 588 ug/L 1.0 5 10/28/11 08:24 11/03/11 14:14 7440-41-7 
Cadmium 581 ug/L 0.40 5 10/28/11 08:24 11/03/11 14:14 7440-43-9 
Calcium 651000 ug/L 1000 50 10/28/11 08:24 11/04/11 11:12 7440-70-2 
Chromium . 454 ug/L 2;5 5 10/28/11 08:24 11/03/11 14:14 7440-47-3 
Copper 138000 ug/L 250 500 10/28/11 08:24 11/04/11 11:16 7440-50-8 
Iron 3890000 ug/L 25000 500 10/28/11 08:24 11/04/11 11:16 7439-89-6 
Lead 12400 ug/L 5.0 50 10/28/11 08:24 11/03/11 14:18 7439-92-1 
Magnesium 57400 ug/L 25.0 5 10/28/11 08:24 11/03/11 14:14 7439-95-4 
Manganese 108000 ug/L 250 500 10/28/11 08:24 11/04/11 11:16 7439-96-5 
Nickel 601 ug/L 2.5 5 10/28/11 08:24 11/03/11 14:14 7440-02-0 
Potassium 9610 ug/L 100 5 10/28/11 08:24 11/03/11 14:14 7440-09-7 
Selenium 58.1 ug/L 2.5 5 10/28/1108:24 11/03/11 14:14 7782-49-2 
Ajber 8.6 ug/L 2.5 5 10/28/11 08:24 11/03/11 14:14 7440-22-4 
•̂ium 6080 ug/L 250 5 10/28/11 08:24 11/03/11 14:14 7440-23-5 

Gallium 1.6 ug/L 0.50 5 10/28/11 08:24 11/03/11 14:14 7440-28-0 
Total Hardness by 2340B 1860000 ug/L 3550 50 10/28/11 08:24 11/04/11 11:12 
Vanadium 0.98 ug/L 0.50 5 10/28/11 08:24 11/03/11 14:14 7440-62-2 
Zinc 376000 ug/L 2500 500 10/28/11 08:24 11/04/11 11:16 7440-66-6 

245.1 Mercury Analytical Method: EPA 245.1 

Mercury 1.4 ug/L 0.20 1 10/27/11 13:03 10/28/11 14:47 7439-97-6 

i: 11/15/2011 0522 PM REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc.. 

Page 58 of 107 
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iceAnalytical 
www.pacelabs.com 

Pace Analytical Services, Inc. 
9608 Loiret Blvd. 

Lenexa, KS 66219 

(913)599-5665 

ANALYTICAL RESULTS 

Project 
Pace Project No.: 

RICO WATER SAMPLING 
60108677 

Sample: GW-AT-2 SOIL Lab ID: 60108677022 Collected: 10/21/11 13:30 Received: 10/22/11 09:30 Matrix: Solid 
Results reported on a "wet-weight" basis 
Comments: • Ttie samples were received outside of required temperature range. Analysis was completed upon client approval. 

Parameters Results Units Report Limit DF Prepared Analyzed CASNO: Qual 

6020 MET ICPMS Analytical Method: EPA 6020 

Aluminum 1380 mg/kg 3.8 20 11/01/11 08:57 11/04/11 00:20 7429-90-5 M6 
Antimony ND mg/kg 0.48 20 11/01/11 08:57 11/04/11 00:20 7440-36-0 
Arsenic 1.8 mg/kg 0.48 20 11/01/11 08:57 11/04/11 00:20 7440-38-2 
Barium 3.9 mg/kg 0.29 20 11/01/11 08:57 11/04/11 00:20 7440-39-3 
Beryllium 0.75 mg/kg 0.19 20 11/01/11 08:57 11/04/11 00:20 7440-41-7 
Cadmium 2.2 mg/kg 0.077 20 11/01/11 08:57 11/04/11 00:20 7440-43-9 
Calcium 770 mg/kg 48.1 20 11/01/11 08:57 11/04/11 00:20 7440-70-2 M6 
Chromium 1.5 mg/kg 0.48 20 11/01/11 08:57 11/04/11 00:20 7440-47-3 
Copper 198 mg/kg 0.48 20 11/01/11 08:57 11/04/11 00:20 7440-50-8 M6 
lion 11300 mg/kg 48.1 20 11/01/11 08:57 11/04/11 00:20 7439-89-6 M6 
Lead 18.0 mg/kg 0:096 20 11/01/11 08:57 11/04/11 00:20 7439-92-1 
Magnesium 427 mg/kg 4.8 20 11/01/11 08:57 11/04/11 00:20 7439-95-4 M6 
Manganese 147 mg/kg 0.48 20 11/01/11 08:57 11/04/11 00:20 7439-96-5 M6 
Nickel 1.5 mg/kg 0.48 20 11/01/11 08:57 11/04/11 00:20 74404)2-0 
Potassium 138 mg/kg 48.1 20 11/01/11 08:57 11/04/11 00:20 7440-09-7 M6 
felenium ND mg/kg 0.48 20 11/01/11 08:57 11/04/11 00:20 7782-49-2 
Met ND mg/kg 0.48 20 11/01/11 08:57 11/04/11 00:20 7440-22-4 
WAIUM ND mg/kg 48.1 20 11/01/11 08:57 11/04/11 00:20 7440-23-5 
Thallium 0.27 mg/kg 0.096 20 11/01/11 08:57 11/04/11 00:20 7440-28-0 
Vanadium 0.70 mg/kg 0.48 20 11/01/11 08:57 11/04/11 00:20 7440-62-2 
Zinc 366 mg/kg 24.0 100 11/01/11 08:57 11/04/11 00:34 7440-66-6 M6 

7471 Mercury Analytical Method: EPA 7471 

Mercury ND mg/kg 0.020 1 11/01/11 09:03 11/02/11 11:00 7439-97-6 
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